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INTRODUCTION 


1-01.   GENERAL 

This  Phase  III  report  presents  the  results  of  an  evaluation  of 
various  remedial  technologies  and  the  final  remedial  response 
plan  for  Parcels  18  and  18B  (Ruggles  Center)  in  Boston, 
Massachusetts,  hereinafter  referred  to  as  the  "site".   This 
report  is  prepared  in  accordance  with  Section  40.546, 
"Development  of  Remedial  Response  Alternatives  and  the  Final 
Remedial  Response  Plan"  (FRRP)  of  the  Massachusetts  Contingency 
Plan  (MCP)  and  our  proposal  to  F.R.  Harris,  dated  28  January 
1992.   Geotechnical  engineering  studies  and  Phase  I,  Two  (II)  and 
IIA  MCP  compliance  investigations  have  also  been  conducted  by 
Haley  &  Aldrich,  Inc.  (H&A)  for  development  of  the  site. 

This  evaluation  focuses  on  remedial  action  alternatives  for  the 
disposal/treatment  of  contaminated  soil  and  groundwater  as  they 
relate  to  the  site  remediation  requirements  of  the  Massachusetts 
Contingency  Plan  (MCP) .   Because  contaminated  soil  and 
groundwater  exist  on  the  site,  some  level  of  remedial  action  is 
required  (i.e.,  removal  or  clean-up  of  contaminated  point  source 
areas,  regardless  of  future  site  development. 

The  site  has  been  granted  a  Waiver  of  Approvals  under  the  MCP, 
and  thus  studies  and  site  remediation  may  proceed  according  to 
the  MCP  without  oversight  by  the  Massachusetts  Department  of 
Environmental  Protection  (DEP) . 


1-02.   PURPOSE  AND  SCOPE 

The  purpose  of  the  Phase  III  work  is  to  develop  remedial 
alternatives  to  mitigate  potential  significant  risk  of  harm  to 
health,  safety,  and  public  welfare  during  construction  activities 
posed  by  contamination  on  the  site  and  during  the  removal  of 
identified  point  source  areas.   To  achieve  these  goals,  the  Phase 
III  study  includes  the  following  steps: 

o  Identification  of  remedial  response  alternatives; 
o  Evaluation  of  remedial  response  alternatives;  and 
o    Preparation  of  a  Final  Remedial  Response  Plan  (FRRP) . 

Identification  of  the  alternatives  includes  selecting  applicable 
technologies,  and  screening  out  those  that  would  not  meet 
response  objectives  or  that  are  not  technically  feasible  due  to 
physical  site  constraints  or  waste  characteristics. 
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The  alternatives  which  pass  the  initial  screening  are  then 
combined  to  form  a  range  of  medium-specific  alternatives.   These 
are  in  turn  evaluated  based  on  specific  criteria  pertaining  to 
the  likelihood  to  be  feasible  or  to  eliminate  significant  risk. 
A  remedial  response  alternative  is  considered  feasible  unless: 

o   No  technology  exists  which  would  achieve  the  extent  of 
response  action  mandated  by  M.G.L.  Ch.  21E; 

o   The  costs  of  implementing,  or  risks  resulting  from  the 

implementation  of  the  alternative  would  not  be  justified  by 
the  benefits; 

o   The  expertise  needed  to  implement  the  alternative  is  not 
available;  or 

o   No  facility,  in  full  compliance  with  all  federal  and  state 

requirements,  is  available  where  the  alternative  reguires  the 
off-site  land  disposal  of  wastes. 

A  detailed  analysis  of  each  alternative  is  then  conducted.   In 
this  phase,  alternatives  are  described  and  analyzed  for  several 
factors,  including  but  not  limited  to  the  following: 

o    Feasibility  of  the  remedial  response  alternative; 

o   Expected  residual  risk  of  harm  to  health,  safety,  public 
welfare,  and  the  environment  that  would  remain  at  the 
disposal  site  after  implementation; 

o   The  level  of  residual  oil  or  hazardous  material  that  would 
remain  after  implementation; 

o   Specific  characteristics  of  the  site  that  may  affect 
implementation  or  effectiveness  of  the  alternative; 

o  Logistical  difficulties  involved  in  implementation; 

o  Established  reliability  of  the  alternative; 

o  Costs  of  implementation; 

o  Projected  design  life; 

o  Potential  for  future  releases; 

o  Risks  during  implementation  of  the  response  alternative; 

o  Time  required  to  implement  the  alternative; 
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o    Permits,  approvals,  licenses,  and  land  acquisitions  or 
property  access  agreements  which  will  be  required,  and 

o   Reasonably  foreseeable  land  uses  at  the  site. 

A  detailed  evaluation  of  remedial  alternatives  serves  as  the 
basis  for  selection  of  the  preferred  or  recommended  remediation 
technology  for  implementation  at  the  site. 

To  assist  in  planning  for  the  proposed  site  development,  the 
study  has  also  included  estimating  ranges  of  relative  costs 
associated  with  the  recommended  remedial  actions.   The  evaluation 
is  based  on  a  limited  amount  of  site-specific  information  on 
geologic/hydrogeologic  conditions  and  conclusions  regarding  soil 
and  groundwater  quality  data  qenerated  for  the  site  during 
previous  investigations.   Therefore,  the  cost  estimates  are 
subject  to  change  as  more  information  becomes  available  or  as 
specific  details  of  proposed  site  development  plans  may  be 
modified  from  those  assumed  herein.   Remediation  options  and 
associated  cost  estimates  have  been  developed  based  on  our 
interpretation  of  remedial  action  requirements  under  the  MCP  and 
our  understanding  of  current  plans  for  proposed  site  development. 


1-03.   ELEVATION  DATUM 


Elevations  used  herein  are  referenced  to  the  National  Geodetic 
Vertical  Datum  (NGVD)  and  are  provided  in  feet. 

1-04.   LIMITATIONS 

This  report  has  been  prepared  for  the  use  of  F.  R.  Harris,  Inc. 
and  the  Massachusetts  Bay  Transportation  Authority  (MBTA) .   The 
conclusions  provided  by  Haley  &  Aldrich,  Inc.,  are  based  solely 
on  the  scope  of  work  conducted  and  sources  of  information 
referenced  in  this  report,  the  Phase  I  report,  Phase  II  report 
(Volumes  I,  II  and  III),  and  the  Phase  IIA  report.    Any 
additional  information  that  becomes  available  concerning  this 
site  should  be  provided  to  Haley  &  Aldrich,  Inc.,  so  that  our 
conclusions  may  be  reviewed  and  modified  as  necessary. 

The  work  performed  by  Haley  &  Aldrich,  Inc.,  is  subject  to  the 
terms  and  conditions  stated  in  our  proposal  to  F.R.  Harris,  Inc. 
dated  28  January  1992.   This  work  has  been  undertaken  in 
accordance  with  generally  accepted  consulting  engineering 
practices.   No  other  warranty,  express  or  implied  is  made. 
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It  is  our  understanding  that  this  report  is  to  be  used  by  F.R. 
Harris,  Inc.  and  the  Massachusetts  Bay  Transportation  Authority 
for  the  purpose  of  planning  development  of  the  Ruggles  Center 
Project. 
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II.   SITE  BACKGROUND 


2-01.   SITE  DESCRIPTION 

The  site,  which  consists  of  two  parcels  of  land  referred  to  as 
Parcel  18  and  Parcel  18B,  is  located  adjacent  to  the  Ruggles 
Street  MBTA  Orange  Line  station  in  Roxbury,  Massachusetts 
(Figure  1) .   The  site  is  bounded  by  Tremont  Street  to  the  east, 
Melnea  Cass  Boulevard  to  the  north,  Ruggles  Street  to  the  south, 
and  the  Ruggles  Street  MBTA  station  building  to  the  west.   A 
pedestrian  walkway  and  roads  separates  the  parcels  into  three 
fenced  lots  (Figure  2) . 


2-02.   SITE  HISTORY 

In  1814,  the  site  was  an  undeveloped  tract  of  land  between 
Roxbury  Crossing  area  and  the  Boston  Back  Bay  shoreline.   By 
1836,  Tremont  Street  (1832)  and  the  Boston  and  Providence 
Railroad  (1835)  had  been  constructed  adjacent  to  the  site.   In 
the  1880s,  the  area  north  of  the  site  between  Tremont  Street  and 
Columbus  Avenue  was  developed  as  a  residential  area. 

Commercial  development  in  the  site  area  began  in  the  late  1880s 
and  continued  throughout  the  first  guarter  of  the  2  0th  Century. 
Commercial  usage  of  the  site  consisted  of  light  manufacturing 
businesses,  machine  shops,  automobile  service  stations  with 
associated  underground  storage  of  fuels. 

Following  a  period  of  deterioration  through  the  1950s  and  early 
1960s,  numerous  buildings  in  the  site  area  were  razed  for  the 
proposed  I-95/I-695  Highway  Project.   By  1970,  only  a  service 
station,  an  apartment  building  and  a  Masonic  Temple  remained  on 
site.   By  1978,  all  structures  on  site  had  been  razed.   The 
locations  of  the  former  buildings  and  streets  are  shown  on 
Figure  2,  and  further  details  concerning  these  structures  are 
provided  in  Table  I.   Furthermore,  the  Phase  II  evaluation 
provides  a  detailed  description  of  site  history  and  usage. 


2-03.   PROPOSED  SITE  DEVELOPMENT 

The  proposed  commercial  development  of  Parcels  18  and  18B  is 
known  as  the  Ruggles  Center.   Ruggles  Center  is  the  initial 
component  of  the  Southwest  Corridor  Project's  Land  Development 
Program.   This  program  is  an  effort  to  promote  land  parcel 
development  along  the  recently  completed  Southwest  Corridor 
subway/ railroad. 
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The  development  project  as  presented  in  the  "Ruggles  Center 
Master  Plan,"  dated  August  1989,  is  proposed  as  a  five  structure, 
mixed  used  development  of  office  buildings,  a  hotel  complex  and  a 
parking  garage;  each  of  which  will  contain  public  lobbies  and 
retail  shops. 

Figure  2  illustrates  the  locations  of  each  proposed  structure 
within  Parcels  18  and  18B.   Buildings  1,  2  and  4  are  proposed 
office  buildings.   Building  3  is  a  proposed  hotel  and  Building  5 
is  a  proposed  parking  garage.   Low  rise  structures  will  be  built 
between  Buildings  1  and  2,  and  between  Buildings  3  and  4.   A 
centralized  public  plaza/courtyard  is  also  proposed  between 
Buildings  2  and  3  and  a  playground  is  proposed  west  of  Building 
4.   Table  II  provides  more  details  of  each  structure's 
characteristics,  including  probable  or  selected  foundations 
types. 

It  is  our  understanding  that  the  first  phase  of  development,  as 
currently  planned,  includes  Building  2  and  interim  surface 
parking  in  the  locations  of  Buildings  1,  3  and  4.   It  is  also  our 
understanding,  that  development  of  the  site  with  the  remaining 
four  structures  and  the  courtyard  is  planned  for  a  later  date. 


2-04.   PREVIOUS  EVALUATIONS 

The  results  of  previous  geotechnical  evaluations  by  H&A  and 
previous  environmental  work  by  H&A  and  others  on  the  site  are 
reported  in  the  following  documents: 

A.   Previous  Geotechnical  Evaluations 

o    "Summary  Geotechnical  Data  Report,  Section  Two,  Southwest 
Corridor  Project,  Roxbury,  Massachusetts,"  dated 
September  1979,  by  Haley  &  Aldrich,  Inc. 

o  "Geotechnical  Interpretive  Report,  Section  Two,  Southwest 
Corridor  Project,  Roxbury,  Massachusetts,"  dated  February 
1983,  by  Haley  &  Aldrich,  Inc. 

The  above  listed  geotechnical  evaluations,  conducted  for  the 
proposed  southwest  corridor  project,  consisted  of  drilling 
thirty  to  forty  borings,  ranging  in  depth  from  approximately 
20  to  103  ft.  below  ground  surface.   No  evidence  of  oil  or 
hazardous  materials  was  noted  on  the  test  boring  logs, 
however  it  was  not  the  practice  to  do  so  at  that  time. 
Boring  11-28,  located  on  the  site  of  proposed  Building  5, 
indicated  that  a  void  3.5  to  9.5  ft.  below  ground  surface 
might  correspond  to  a  buried  fuel  oil  tank.   Two  underground 
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storage  tanks  were  recently  removed  from  this  area  (see 
Section  3-02) . 

B.   Previous  Environmental  Evaluations 

o    "Site  Assessment  Study  of  Parcel  18  to  Determine 
Potential  of  Hazardous  Waste,  for  the  Boston 
Redevelopment  Authority  (BRA),  dated  August  1986,"  by  WCH 
Industries  of  Waltham,  Massachusetts. 

o    "Letter  Report  Relative  to  the  Massachusetts  Oil  and 

Hazardous  Materials  Release  Prevention  and  Response  Act 
of  1983,  Southwest  Corridor  Parcel  18,  Roxbury, 
Massachusetts,"  dated  30  January  1987,  for  the  BRA,  by 
Rizzo  Associates  of  Natick,  Massachusetts. 

o   "Report  on  Preliminary  Oil  and  Hazardous  Material  Site 
Evaluation,  Parcel  18  Development,  Boston, 
Massachusetts,"  dated  September  1988,  by  Haley  &  Aldrich. 

o    "Report  on  Phase  Two  Oil  and  Hazardous  Material  Site 
Evaluation,  Parcel  18  and  Parcel  18B,  Boston, 
Massachusetts,"  dated  October  1989,  by  Haley  &  Aldrich, 
Inc. 

o    "Health  and  Environmental  Risk  Assessment,  Parcel  18  and 
Parcel  18B,  Boston,  Massachusetts,"  dated  October  1989, 
prepared  for  Haley  &  Aldrich,  Inc.,  by  Menzie  and 
Associates  for  Metasystems,  Inc. 

o  "Report  on  Phase  IIA  Oil  and  Hazardous  Material  Site 
Evaluation  Parcel  18B,  Boston,  Massachusetts,"  dated 
April  1992,  by  Haley  &  Aldrich,  Inc. 

The  environmental  assessment  conducted  by  WCH  Industries  in 
1986  which  included  historical  research  indicated  that  oil 
and  hazardous  materials  may  be  present  on  the  site  given  the 
former  presence  of  gasoline  stations  and  other  commercial 
establishments.   Further  environmental  evaluation  of  the  site 
conducted  by  Rizzo  Associates  in  1987,  identified  one 
underground  storage  tank  on  Parcel  18  and  strong  volatile 
organic  odors  in  soils  from  several  test  pits. 

The  1988  preliminary  assessment  conducted  by  H&A  included 
additional  site  history  research  on  Parcels  18  and  18B  and 
screening  of  soils  sampled  during  drilling  of  four 
geotechnical  test  borings  on  Parcel  18.   H&A  confirmed  the 
likely  presence  of  underground  fuel  storage  tanks  on  the 
site,  and  identified  other  historical  site  uses  that  had  the 
potential  to  be  sources  of  oil  and  hazardous  materials 
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including  automobile  service  stations,  laundries,  and  metal 
fabrication  and  machine  shops. 

The  Phase  Two  evaluation  conducted  by  H&A  concluded  that  site 
soils  and  groundwater  contained  hydrocarbons  relating 
primarily  to  former  site  usage  for  automobile  service  repair 
and  possible  filling  with  soils  from  off-site  localities. 
Soils  and  groundwater  also  contained  low  levels  of  pesticides 
believed  to  have  been  present  in  fill  materials  from  an  off 
site  source.   The  risk  assessment  found  that  contaminated 
soils  and  groundwater  at  the  site,  in  its  present  state,  did 
not  pose  a  significant  threat  to  human  health  and  the 
environment. 

The  Phase  IIA  work  completed  by  H&A  in  April  1992  evaluated 
the  source  and  extent  of  a  kerosene-like  petroleum  product 
observed  in  soils  and  on  the  water  table  which  was  detected 
during  the  Phase  II  evaluation  at  Parcel  18B.   The  Phase  IIA 
report  also  includes  a  information  on  the  removal  of 
underground  storage  tanks  from  the  site  during  1991  by 
others. 
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III.   SITE  CHARACTERISTICS 


3-01.   SITE  GEOLOGY/HYDROGEOLOGY 

The  results  of  the  subsurface  explorations  conducted  at  the  site 
indicate  the  following  sequence  of  strata,  listed  in  order  of 
increasing  depth  below  ground  surface  (See  figures  4,  5  and  6): 

o   Miscellaneous  Fill:   A  surficial  stratum  of  Fill,  typically 
14  to  17  feet  thick  was  encountered  beneath  the  site.   The 
fill  generally  consists  of  a  loose  to  dense  light  gray  to 
black,  coarse  to  fine  SAND  with  varying  amounts  of  silt, 
gravel,  cobbles,  and  fragments  of  wood,  brick,  metal, 
porcelain,  coal,  asphalt  and  glass. 

o   Organic  Soils:   This  stratum,  generally  encountered  along 
Tremont  Street  within  250  feet  of  Ruggles  Street  at 
thicknesses  ranging  from  2  to  6  feet,  consisted  of  a  soft  to 
medium  stiff  dark  brown  to  gray  organic  SILT  with  occasional 
fine  sand  partings  and  fibrous  peat. 

o   Marine  Sands:   Marine  Sands,  generally  consisting  of  dense 
brown,  fine  to  coarse  SAND  with  varying  amounts  of  silt  and 
fine  gravel,  silt  and  clay  lenses,  was  encountered  throughout 
the  site  at  thicknesses  typically  ranging  from  4  to  14  feet. 

o   Marine  Clay:   The  clay  deposit,  which  generally  decreases  in 
thickness  from  north  to  south  at  the  site,  generally  consists 
of  a  soft  to  hard  gray  silty  clay,  with  little  to  trace 
amounts  of  fine  to  medium  sands,  frequent  fine  sand  partings, 
and  sandy  clay  lenses. 

o   Outwash  Sands:   This  stratum  generally  consisted  of  a  gray, 
fine  to  medium  SAND  with  trace  amounts  of  silt  and  gravel, 
with  thicknesses  generally  ranging  from  5  to  18  feet. 

o   Glacial  Till:   A  stratum  of  glacial  till,  which  consisted  of 
a  very  dense  gray  heterogeneous  mixture  of  sand  and  silt  with 
little  gravel,  was  encountered  beneath  a  stratum  of  outwash 
sands;  however,  the  till  may  be  absent  beneath  certain  areas 
of  the  site. 

o  Bedrock:  Moderately  to  severely  weathered  argillite  bedrock 
was  encountered  at  El.  -162  near  the  northeast  corner  of  the 
site  and  at  El.  -122  near  the  southwest  corner  of  the  site. 

Groundwater  occurs  at  depths  ranging  from  approximately  12  to 
22  feet  below  ground  surface,  as  measured  during  the  winter  of 
1989  in  monitoring  wells  installed  in  some  of  the  completed  test 
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borings.   Groundwater  elevations  at  the  site  range  from  approx- 
imately El.  1.9  at  the  southeast  corner  of  the  site  to  approx- 
imately El.  -1.8  at  the  north  corner  of  the  site  (Figure  7). 

Depths  to  groundwater  are  generally  greatest  on  Parcel  18B. 
Groundwater  flow  at  the  site  is  generally  westward  toward  Ruggles 
Street  station;  however,  groundwater  flow  at  the  southeast 
portion  of  the  site  is  radial  towards  the  approximate  location  of 
B2-0W.   This  groundwater  flow  pattern  may  be  influenced  by 
leakage  from  a  stormwater  drain  in  this  area. 

The  groundwater  gradient,  determined  from  groundwater  elevation 
contours,  is  generally  less  than  0.002  feet/ foot  for  the  majority 
of  the  site;  however,  in  the  vicinity  of  Ruggles  Street  station 
and  well  B1-0W,  a  steeper  gradient  generally  ranging  between  0.5 
and  0.1  feet/ foot  was  determined  (Figure  7). 

Site  groundwater  levels  are  expected  to  be  influenced  by  the 
adjacent  MBTA  structures,  rainfall,  local  construction  activity, 
surface  runoff,  leakage  into  and  out  of  sewers,  storm  drains, 
other  below-grade  structures,  pumping  of  dewatering  systems, 
seasonal,  temperature,  and  other  factors.   As  a  result, 
groundwater  levels  are  assumed  to  vary  spatially  and  seasonally 
at  the  site. 


3-02.   SOURCES  OF  CONTAMINATION 

The  results  of  the  Phase  II  evaluation  indicate  that  previous 
site  usage  consisting  of  light  manufacturing,  machine  shops, 
automobile  service  stations  and  associated  underground  storage  of 
fuels  were  the  primary  sources  of  contamination  observed  in  on- 
site  soils  and  groundwater.   Fill  material  brought  to  the  site 
from  unknown  locations  is  also  suspected  of  containing 
contaminated  material,  primarily  pesticides. 

Based  upon  information  from  J.  F.  White  Construction,  during  the 
week  of  3  June  1991,  five  underground  storage  tanks  were 
excavated,  cleaned,  and  removed  from  the  site  by  Cyn 
Environmental  Services  of  Stoughton,  Massachusetts.   The  contents 
of  the  tanks  reportedly  contained  fuel  oil  and/or  gasoline,  waste 
oil,  water,  and  tank  sludge.   Geologic  Services  Corporation  (GSC) 
of  Hudson,  Massachusetts  collected  samples  from  the  soil 
surrounding  the  tanks  (sides  and  bottoms) .    Two  of  the  tanks 
were  excavated  in  the  area  of  the  proposed  Low  Rise  Building 
located  between  Buildings  1  and  2,  one  of  the  tanks  was  excavated 
from  the  area  of  Building  4,  and  the  two  other  tanks  were 
excavated  from  the  area  of  Building  5,  the  parking  garage.   One 
of  the  tanks  excavated  from  the  site  of  the  Low  Rise  Building,  a 
waste  oil  tank,  was  found  to  contain  polychlorinated  biphyneyls 
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(PCBs) .   Both  liquid  and  solid  material  encountered  during  the 
removal  of  this  tank  required  off-site  disposal  at  a  secure 
disposal  facility  as  hazardous  waste. 

Further  details  regarding  the  tanks'  locations  and  soil  sample 
analyses  results  are  discussed  in  the  following  sections,  as  they 
relate  to  the  proposed  site  development. 

3-03.   ENVIRONMENTAL  CONTAMINATION  SUMMARY 

A.  General 

As  described  in  the  Phase  II  report,  site  soils  have  been 
contaminated  primarily  by  petroleum  hydrocarbons  including 
gasoline,  kerosene,  fuel  oil  and  lubricating  oils  which  can 
be  attributed  to  former  usage  of  the  site  as  indicated  above. 
In  addition,  low  levels  of  pesticides  appeared  randomly 
distributed  throughout  much  of  the  soils  on-site,  including 
samples  from  the  fill  material  and  underlying  natural  sand 
and  clay  strata.   The  source  of  the  pesticides  has  been 
attributed  to  fill  materials  brought  from  off-site.   Soil 
quality  at  the  site  is  described  in  relation  to  Building 
areas  1  through  5,  and  the  two  Low  Rise  structures,  as 
follows: 

B.  Building  1 

1.   Soil  Quality  Assessment 

Refer  to  Figures  8  through  11,  and  Tables  III  through 
VII. 

VOCs  were  not  detected  in  soil  samples  collected  from 
test  pits  (TP1,  TP3,  TP4,  TP5)  and  borings  (B15,  and  B16) 
completed  during  the  Phase  II  evaluation. 

Pesticide  levels  in  subsurface  soil  samples  ranged  from 
not  detected  to  1,079  ppb  (B15-S9,  sampled  from  20  to  22 
ft.  below  ground  surface).   The  pesticides  detected 
consisted  of  Alpha-BHC,  Beta-BHC,  Gamma-BHC,  Heptachlor, 
Heptachlor  Epoxide,  Endosulfan  I,  Dieldrin,  and  4, 4 '-DDE. 
Composite  surface  soil  samples  (VII  and  IX)  obtained  from 
soil  within  the  area  of  Building  1  and  vicinity, 
contained  Aldrin  at  concentrations  of  288  ppb  (VII)  and 
91  ppb  (IX) ,  and  Endosulfan  I  at  a  concentration  of  72 
ppb  (IX) .   The  pesticides  were  detected  in  the  fill  and 
underlying  sand  strata  at  depths  ranging  from  1  ft.  to  22 
ft.  below  ground  surface  with  the  highest  concentrations 
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generally  detected  within  the  southeast  portion  of  the 
building  area. 

Levels  of  petroleum  hydrocarbon  detected  in  soil  samples 
collected  from  test  pits  and  borings  completed  during  the 
Phase  II  evaluation  ranged  from  7  ppm  to  201  ppm. 
Petroleum  hydrocarbons  were  generally  detected  in  the 
fill  and  underlying  sand  layers  at  depths  ranging  between 
3  and  24  ft.  below  ground  surface. 

Acid  and  Base/Neutral  compounds  (ABNs) ,  comprised  of 
Polynuclear  Aromatic  Hydrocarbons  (PAHs) ,  were  detected 
at  a  total  concentration  of  4.95  ppm  in  subsurface  soil 
sample  TP1-S1,  collected  from  14  to  14.5  ft.  below  ground 
surface,  in  the  eastern  portion  of  this  proposed  building 
area.   Two  composite  surface  soil  samples  collected 
within  the  area  of  Building  1  and  vicinity,  contained  PAH 
concentration  of  250.4  ppm  (VII)  and  8  ppm  (IX).   The  ABN 
phthalate  compounds  were  detected  at  concentrations  of 
1.3  ppm  and  1.0  ppm  in  samples  VII  and  IX,  respectively. 

Metals  were  detected  in  soils  in  this  area  at 
concentrations  typical  of  Urban  Fill  as  defined  by  DEP 
guidance  criteria.   In  general,  metal  concentrations  are 
greater  in  surface  soils  (1  to  4  ft.  below  ground 
surface)  than  in  subsurface  soil  samples.   The  metal 
concentrations  in  surface  soils  are  greater  in  the 
eastern  portion  of  the  building  footprint.   The  highest 
concentrations  of  metals  in  deeper  subsurface  soils 
within  this  area  were  detected  in  the  western  portion  of 
the  building  footprint. 

2 .   Groundwater  Quality  Assessment 

Refer  to  Figure  12  and  Table  VIII. 

VOCs  were  not  detected  in  groundwater  samples  collected 
from  beneath  the  area  of  Building  1  during  the  Phase  II 
evaluation. 

Pesticides  were  detected  in  groundwater  within  this  area 
at  concentrations  of  approximately  1.3  ppb  in  B15-0W  and 
B16-0W.  The  pesticides  detected  consisted  of  Alpha-BHC, 
Beta-BHC,  Gamma-BHC,  and  Endosulfan  sulfate. 

The  metals  nickel  and  zinc  were  detected  in  groundwater 
sampled  from  B16-0W,  located  at  the  northwest  portion  of 
Building  1  at  concentrations  of  0.16  ppm  and  0.011  ppm, 
respectively . 
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Petroleum  hydrocarbons  were  detected  in  groundwater  at 
concentrations  ranging  from  2  ppm  to  5  ppm. 

Building  2 

1.   Soil  Quality  Assessment 

Refer  to  Figures  8  through  11,  and  Tables  III  through 
VII. 

VOC  concentrations  of  2 . 3  ppb  (methylene  chloride)  and 
169  ppb  (ethyl  benzene  and  xylene)  were  detected  in  soil 
sample  B13-S9  (17  ft.  to  19  ft.  below  ground  surface)  and 
TP8-S1  (15.5  ft.  to  16.5  ft.  below  ground  surface) 
located  at  the  northeast  and  central  portions  of  the 
footprint  for  Building  2,  respectively.   VOCs  were  not 
detected  in  soil  sampled  from  the  northwest  and  southeast 
portions  of  this  proposed  building  area. 

Concentrations  of  pesticides  in  soil  ranged  from  not 
detected  in  the  west  and  east  regions  of  this  area  to 
2,080  ppb  (TP8  SI)  in  soil  sampled  from  a  depth  of  15.5- 
16.5  ft.  below  ground  surface  in  the  central  portion 
Building  2.   The  pesticides  detected  were  Aldrin, 
Endosulfan  sulfate,  4,4 '-DDE,  Alpha-BHC,  Beta-BHC, 
Heptachlor  and  Endosulfan  I. 

Petroleum  hydrocarbons  ranging  in  concentration  from  19 
ppm  (B12-S8) ,  sampled  from  15  to  17  ft.  below  ground 
surface,  to  1,366  ppm  (TP9-S1)  sampled  from  14  to  16  ft. 
below  ground  surface,  were  detected  within  this  building 
area.   The  petroleum  detected,  which  was  characterized  as 
fuel  oil  and  some  motor  oil,  was  present  in  highest 
concentrations  in  fill  in  the  eastern  portion  of  the 
building  footprint.   Petroleum  was  also  present  at  lower 
concentrations  in  the  sand  underlying  the  fill. 

ABNs  were  not  detected  in  the  subsurface  soil  samples 
collected  from  the  area  of  Building  2.   The  ABNs, 
naphthalene  and  2-methylnaphthalene,  were  however 
detected  at  concentrations  of  0.4  3  ppm  and  1.1  ppm  in 
soils  sampled  from  TP6,  at  a  depth  of  13  to  16  ft.  below 
ground  surface,  approximately  20  ft.  south  of  the 
building  footprint.   Composite  surface  soil  samples  (VI, 
VII  and  VIII)  collected  from  within  the  building 
footprint  and  vicinity  contained  ABN  levels  ranging  from 
0.8  ppm  (VIII)  to  251.7  ppm  (VII).   The  ABNs  detected 
consisted  primarily  of  PAHs  and  some  phthalates. 
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The  greatest  concentration  of  metals  was  detected  in 
sample  B12-S4,  collected  from  7  to  9  ft.  below  ground 
surface  at  the  northwest  portion  of  the  building 
footprint.   In  general,  metals  detected  in  this  building 
area  were  consistent  with  typical  New  England  soils  and 
Urban  Fill. 

2 .   Groundwater  Quality  Assessment 

Refer  to  Figure  12  and  Table  VIII. 

VOCs  were  not  detected  in  groundwater  beneath  the  area  of 
Building  2;  however,  a  total  VOC  concentration  of  129.9 
ppb,  consisting  primarily  of  ethyl  benzene  and  total 
xylene  and  some  chlorobenzene,  was  detected  in 
groundwater  from  a  monitoring  well  (B5-0W)  situated 
approximately  25  ft.  south  and  cross-gradient  of  the 
Building  2  footprint. 

The  pesticides  Alpha-BHC,  Beta-BHC,  Gamma-BHC,  and 
Dieldrin  were  detected  at  a  total  concentration  of  1.3 
ppb  in  groundwater  sampled  from  the  northeast  portion  of 
this  building  area  (B13-0W) . 

The  metal  nickel  was  detected  at  a  concentration  of  0.11 
ppm  in  groundwater  sampled  from  Building  2. 

Groundwater  samples  tested  for  petroleum  hydrocarbons 
revealed  concentrations  ranging  from  not  detected  to 
2  ppm. 

Building  3 

1.   Soil  Quality  Assessment 

Refer  to  Figures  8  through  11,  and  Tables  III  through 
VII. 

Total  VOC  concentrations  ranging  from  not  detected  to 
17,700  ppb  were  detected  in  soils  from  the  area  of 
Building  3.   The  VOCs  generally  consisted  of  benzene, 
ethyl  benzene,  total  xylene,  toluene  (BTEX  compounds)  and 
lesser  amounts  of  chlorinated  solvents.   The  levels  of 
BTEX  compounds  were  generally  greatest  in  the  southwest 
and  central  portions  of  the  footprint  for  Building  3. 
The  levels  of  chlorinated  solvents  in  soil  were  generally 
greatest  in  the  central  portion  of  this  building  area 
(TP7-S1) . 
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Pesticides  were  present  at  concentrations  ranging  from 
not  detected  to  837  ppb  in  soils  sampled  from  this  area. 
The  concentrations  were  highest  in  the  northeast  and 
western  portions  of  the  area,  and  consisted  of  Aldrin, 
Heptachlor,  Alpha-BHC,  Gamma-BHC,  Heptachlor  epoxide,  and 
4, 4 '-DDE. 

Petroleum  hydrocarbons  were  detected  at  concentrations 
ranging  from  50  ppm  (TP10-S1)  to  330  ppm  (B6-S8) .   The 
petroleum  hydrocarbons  detected  were  generally 
characterized  as  weathered  motor  oil,  gasoline  and  diesel 
fuel. 

Total  ABN  concentrations  of  approximately  15  ppm  and  9.6 
ppm  were  detected  respectively  in  soil  samples  B6-S8  and 
TP7-S1,  collected  from  the  western  portion  of  the 
proposed  building  footprint.   Composite  surface  soil 
composite  samples  (III  and  V)  (collected  from  the 
building  area  and  vicinity)  contained  ABN  compounds 
ranging  from  not  detected  (III)  in  the  west  portion  of 
the  area  to  9.7  ppb  (V)  in  the  east  portion  of  this  area. 
The  ABNs  detected  consisted  mainly  of  PAHs  and  one 
phthalate  compound. 

Metals  detected  in  soils  from  this  area  were  generally 
within  concentrations  typical  of  New  England  soils  and 
Urban  Fill.  Surface  soils  generally  exhibited  higher 
concentrations  that  subsurface  soils,  with  the  highest 
levels  detected  in  the  eastern  portion  of  the  building 
footprint. 

2 .   Groundwater  Quality  Assessment 

Refer  to  Figure  12  and  Table  VIII. 

VOCs  consisting  of  ethyl  benzene  and  total  xylenes  were 
detected  at  a  concentration  of  33.8  ppb  in  groundwater 
sampled  from  B6-0W  located  within  the  southwest  portion 
of  the  Building  3  footprint.   VOCs,  consisting  primarily 
of  ethyl  benzene,  toluene,  and  total  xylenes  and  some 
acetone,  were  detected  at  a  concentration  of  419.4  ppb 
from  groundwater  sampled  in  a  monitoring  well  located 
approximately  15  ft.  south  of  the  footprint  for  this 
building. 

Petroleum  hydrocarbon  concentrations  ranged  from  not 
detected  to  2  ppm  in  groundwater  sampled  from  this 
building  area. 
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Pesticides  were  detected  at  a  concentration  of  0.49  ppb 
in  groundwater  sampled  from  within  the  southwest  portion 
of  the  building,  and  at  a  concentration  of  1.7  ppb  in 
groundwater  sampled  from  a  well  situated  directly  south 
of  this  area. 

The  metal  nickel  was  detected  at  a  concentration  of  0.23 
ppm  in  groundwater  sampled  from  the  southeast  corner  of 
the  building  area. 

Building  4 

1.   Soil  Quality  Assessment 

Refer  to  Figures  8  through  11,  and  Tables  III  through 
VII. 

VOC  levels  ranging  from  not  detected  to  113.5  ppb  (TP6- 
Sl)  were  detected  in  soil  sampled  from  the  area  of 
Building  4  and  vicinity.   The  VOCs  which  consisted  of 
ethyl  benzene  and  total  xylene,  were  greatest  in  the 
southwest  portion  of  the  building  footprint. 

Concentrations  of  pesticides  detected  in  soil  sampled 
from  this  building  area  ranged  from  not  detected  to  855 
ppb  in  sample  TP15-S1,  9  ft.  to  10  ft.  below  ground 
surface,  at  the  southeastern  portion  of  the  building 
footprint.   The  pesticides  detected  consisted  of  Alpha- 
BHC,  Gamma-BHC,  Heptachlor  and  Aldrin. 

Petroleum  hydrocarbon  concentrations  detected  during  the 
Phase  II  evaluation  ranged  from  not  detected  to  2,128  ppm 
in  TP15-S1  sampled  from  the  east  portion  of  the  area. 
Concentrations  were  greatest  in  soils  from  about  7  to  10 
ft.  below  ground  surface  and  appeared  to  decline  with 
depth.   The  petroleum  detected  was  generally 
characterized  as  motor  oil  or  gear  oil,  and  sometimes  as 
kerosene  and  gasoline. 

An  underground  storage  tank  excavated  by  CYN 
Environmental  Services  on  3  June  1991  was  situated 
approximately  at  the  south  central  portion  of  the 
building  area.   Petroleum  hydrocarbons  were  detected  at 
concentrations  of  139  ppm  and  236  ppm  in  soil  samples 
collected  from  the  bottom  and  sides  of  the  tank 
excavation,  respectively. 

ABNs,  consisting  primarily  of  PAH  compounds  and  two 
phthalates  were  detected  at  concentrations  ranging  from 
10.1  ppm  (II)  to  56.3  ppm  (IV)  from  surface  soil 
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composite  samples  obtained  from  this  building  area  and 
vicinity.   Concentrations  were  highest  in  the  east 
portion  of  the  building  footprint. 

Trace  amounts  of  the  PAH  and  phthalate  compounds  were 
detected  in  soil  sample  TP16-S1  collected  from  a  depth  of 
11  ft.  to  14  ft.  below  ground  surface  from  the  southwest 
portion  of  the  Building  4  footprint. 

In  general,  metal  concentrations  detected  were  highest  in 
surface  soils  from  the  east  portion  of  the  building  area. 
The  highest  metal  concentrations  in  subsurface  soils  were 
detected  in  soil  sample  TP16-S1  located  in  the  southwest 
portion  of  the  building  footprint.  The  metal 
concentrations  detected  are  generally  with  levels  typical 
of  New  England  soils  and  Urban  Fill. 

2 .   Groundwater  Quality  Assessment 

Refer  to  Figure  12  and  Table  VIII. 

VOCs  were  not  detected  in  groundwater  sampled  from 
monitoring  wells  installed  in  the  area  of  Building  4. 

Pesticides  were  detected  at  a  concentration  of  2.52  ppb 
in  groundwater  sampled  from  the  southeast  portion  of  the 
building  area,  at  B1-0W.   The  pesticides  detected 
consisted  of  Alpha-BHC,  Beta-BHC,  and  Endosulfan  sulfate. 

The  metals  nickel  and  zinc  were  detected  at 
concentrations  of  0.18  ppm  and  0.006  ppm,  respectively, 
in  groundwater  sampled  from  the  southeast  portion  of  this 
building  area. 

Petroleum  hydrocarbon  levels  in  groundwater  ranged  from 
not  detected  to  2  ppm. 

Building  5 

1.   Soil  Quality  Assessment 

Refer  to  Figures  8  through  11,  and  Tables  III  through 
VII. 

During  the  Phase  II  evaluation,  VOCs  ranging  from  not 
detected  to  310  ppb  were  detected  in  soil  sampled  from 
within  the  footprint  of  Building  5.   The  VOCs  identified, 
consisted  of  chlorinated  solvents  which  were  detected  in 
the  southeast  portion  of  the  building  footprint.   No 
volatile  organic  constituents  of  petroleum  products  (BTEX 
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compounds)  were  identified  in  the  soils  analyzed.  The 
VOCs  methylene  chloride  and  acetone  were  identified  in 
the  analyses;  however,  their  presence  is  likely  due  to 
laboratory  contamination. 

Pesticides  ranging  from  not  detected  to  205  ppb  were 
detected  in  subsurface  soil  sampled  from  this  area  during 
the  Phase  II  evaluation.   Surface  soil  composite  samples 
obtained  from  this  area  contained  200  ppb  (X)  and  428  ppb 
(XI)  of  total  pesticides.   The  pesticides  detected 
consisted  of  Gamma-BHC,  Heptachlor  epoxite,  Endosulfan  I, 
4,4'-DDE,  Aldrin,  4,4'-DDT,  and  Endosulfan  sulfate. 

Petroleum  hydrocarbons  were  detected  at  concentrations 
ranging  from  74  ppm  to  6,700  ppm  in  the  fill  and 
underlying  sand  samples  obtained  from  depths  of  6  to  19 
ft.  below  ground  surface  during  the  Phase  II  and  IIA 
evaluations.   The  petroleum  hydrocarbons  in  all  but  one 
of  the  samples  was  identified  as  kerosene.   A  petroleum 
hydrocarbon  similar  to  coal  tar  was  identified  in  the 
sample  from  B115. 

The  two  underground  storage  tanks  excavated  from  this 
parcel  on  3  June  1991  by  CYN  Environmental  Services  were 
located  within  the  southeast  section  of  this  building 
area.   Soil  samples  collected  from  the  bottom  and  sides 
of  the  excavation  by  Geologic  Services  Corporation  (GSC) 
of  Hudson,  MA,  contained  petroleum  hydrocarbons  at 
concentrations  of  169  ppm  and  3,770  ppm,  respectively. 

ABN  compounds  were  not  detected  in  subsurface  soil 
samples  collected  from  this  proposed  building  area; 
however,  surface  soil  composite  samples  obtained  from 
this  area  contained  ABN  compounds  comprised  primarily  of 
PAHs  and  some  phthalates  at  concentrations  ranging  from 
9.6  ppm  (X)  to  69.7  ppm  (XI). 

Metals  detected  in  soil  samples  are  generally  greatest  in 
surface  soils  at  the  north  portion  of  the  building  area. 
The  concentrations  of  metals  detected,  are  typical  of 
those  found  in  New  England  soils  and  Urban  Fill. 

2 .   Groundwater  Quality  Assessment 

Refer  to  Figure  12  and  Table  VIII. 

No  VOCs,  except  acetone  whose  presence  is  likely  due  to 
laboratory  contamination,  were  detected  in  groundwater  at 
the  site  during  the  recent  Phase  IIA  evaluation.   A 
concentration  of  3.4  ppb  toluene  was  detected  in 
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groundwater  sampled  from  B19-0W,  during  the  Phase  II 
evaluation. 

Petroleum  hydrocarbon  levels  detected  in  groundwater 
sampled  ranged  from  not  detected  to  16  ppm. 

Phase-separated  petroleum  product,  present  in  monitoring 
well  B7-0W,  was  identified  as  being  similar  to  kerosene. 
The  thickness  of  this  product  on  the  groundwater  table 
has  been  measured  during  past  evaluations  to  range  from 
0.5  to  1.5  feet  thick. 

Pesticide  concentrations  ranging  from  0.7  ppb  (B19-OW)  to 
5  ppb  (B7-OW) ,  consisting  of  Alpha-BHC,  Beta-BHC,  and 
Gamma-BHC,  were  detected  in  groundwater  in  this  area 
during  the  Phase  II  evaluation. 

The  metal  nickel  was  detected  in  this  area  at  a 
concentration  of  0.14  ppm  in  groundwater  sampled  from 
B19-OW. 

Low  Rise  Area  Between  Buildings  1  and  2 

1.   Soil  Quality  Assessment 

Refer  to  Figures  8  through  11,  and  Tables  III  through 
VII. 

VOCs  were  not  detected  in  soil  samples  obtained  from  test 
pits  and  test  borings  in  this  area  during  the  Phase  II 
evaluation. 

Pesticides  ranging  from  not  detected  to  185  ppb  (TP4-S1) 
were  detected  in  subsurface  soil  sampled  from  this  area 
during  the  Phase  II  evaluation.   The  pesticides  detected 
consisted  of  Gamma-BHC,  Heptachlor,  Heptachlor  Epoxide, 
Endosulfan  I,  Dieldrin,  4,4'-DDE,  and  4,4'-DDD. 
Composite  surface  soil  samples  (VII  and  IX)  obtained  from 
soil  within  this  Low  Rise  area  and  vicinity,  contained 
Aldrin  at  concentrations  of  288  ppb  (VII)  and  91  ppb 
(IX) ,  and  Endosulfan  I  at  a  concentration  of  72  ppb  (IX) . 

Petroleum  hydrocarbons  were  detected  in  subsurface  soils 

at  concentrations  ranging  from  1  ppm  to  54  0  ppm.   The 

petroleum  detected  was  characterized  as  motor  oil  and 
weathered  petroleum. 

Two  underground  storage  tanks  were  excavated  from  this 
area  by  Cyn  Environmental  on  3  June  1991.   One  of  the 
tanks  was  located  at  the  western  portion  of  the  area  and 
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the  other  was  located  near  the  eastern  boundary  of  this 
area.   Soil  samples  collected  by  GSC  from  the  bottom  and 
sides  of  the  excavation  contained  petroleum  hydrocarbons 
at  concentrations  ranging  from  3,170  ppm  to  22,800  ppm. 
The  highest  petroleum  concentrations  were  detected  in 
samples  obtained  from  the  bottom  of  the  excavation.   As 
previously  discussed,  PCBs  were  also  detected  in  both 
solid  and  liquid  material  removed  from  the  excavation  of 
a  waste  oil  tank  in  this  area. 

A  trace  amount  of  the  ABN  compound,  chrysene,  was 
detected  in  subsurface  soil  sampled  from  B4  obtained  from 
the  north  portion  of  this  area.   Two  surface  soil  samples 
collected  within  this  area  and  vicinity  contained  the  PAH 
compounds  at  concentrations  of  250.4  ppm  (VII)  and  8  ppm 
(IX) .   The  ABN  phthalate  compounds  were  detected  at 
concentrations  of  1.3  ppm  and  1.0  ppm  in  surface  soil 
samples  VII  and  IX  taken  from  this  area  respectively. 

2 .   Groundwater  Quality  Assessment 

Refer  to  Figure  12  and  Table  VIII. 

VOCs  were  not  detected  in  groundwater  sampled  from 
beneath  this  Low  Rise  area  (B4-OW) .   The  pesticides 
Alpha-BHC,  Beta-BHC  and  Endosulfan  sulfate  were  detected 
at  a  total  concentration  of  1.29  ppb  in  groundwater 
sampled  from  B4-OW,  situated  at  the  north  portion  of  the 
Low  Rise  area. 

H.   Low  Rise  Area  Between  Buildings  3  and  4 

1.   Soil  Quality  Assessment 

Refer  to  Figures  8  through  11,  and  Tables  III  through 
VII. 

VOCs  were  detected  in  soils  in  this  area  at  total 
concentrations  ranging  from  not  detected  to  9,864  ppb 
(B11-S9,  sampled  at  a  depth  of  17  to  19  ft.  below  ground 
surface) .   The  VOCs  detected  in  soils  consisted  mainly  of 
ethyl  benzene  and  total  xylenes  which  are  breakdown 
petroleum  products,  and  some  chlorinated  VOCs  including 
chlorobenzene,  1 , 1, 1-Trichloroethane,  and  1,1,2,2- 
Tetrachloroethene . 

Petroleum  hydrocarbons  characterized  as  motor  oil  were 
detected  in  soil  sampled  from  this  area  at  concentrations 
ranging  from  50  ppm  (TP10-S1)  to  157  ppm  (TP13-S1) . 
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The  pesticide  Heptachlor  was  detected  at  a  concentration 
of  12  ppb  in  subsurface  soil  sample  Bll-Sl,  obtained  from 
the  north  portion  of  this  area. 

Composite  surface  soil  samples  (II  through  V)  obtained 
within  this  Low  Rise  area  and  vicinity  contained  the 
pesticides  Aldrin  and  4,4-DDT,  at  total  concentrations  of 
69  ppb  (II),  72  ppb  (III),  245  ppb  (IV)  and  51  ppb  (V). 

Surface  soil  composite  samples  (II  through  V)  obtained 
from  the  area  and  vicinity  contained  ABN  compounds 
ranging  from  not  detected  (III)  to  56.3  (IV).   The  ABNs 
detected  consisted  mainly  of  PAHs  and  some  phthalates. 

Groundwater  Quality  Assessment 

Refer  to  Figure  12  and  Tables  VIII  and  IX. 

VOCs  consisting  of  acetone,  toluene,  ethyl  benzene  and 
total  xylenes,  were  detected  at  a  total  concentration  of 
419.4  ppb  in  groundwater  sampled  from  B11-0W. 

Pesticides  were  detected  at  a  concentration  of  1.7  ppb  in 
B2B-0W  situated  at  the  east  portion  of  this  area.   The 
pesticides  detected  consisted  of  Gamma-BHC,  Heptachlor, 
Endosulfan  II,  and  4,4'-DDD. 

Petroleum  hydrocarbons  characterized  as  gasoline  were 
detected  at  a  concentration  of  1  ppm  in  groundwater 
sampled  from  B11-0W. 
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IV.   APPLICABLE  OR  SUITABLY  ANALOGOUS  REGULATIONS 
AND  STANDARDS  (ASARSs) 


4-01.   GENERAL 

Although  MGL  c.  2 IE  and  the  MCP  do  not  have  specific  requirements 
to  identify  and  comply  with  all  applicable  and  relevant  and 
appropriate  environmental  regulations  (ARARs)  as  required  by  the 
Federal  Comprehensive  Environmental  Response,  Compensation  and 
Liability  Act  (CERCLA)  (commonly  referred  to  as  Superfund)  for 
federal  CERCLA  site  cleanups,  the  MCP  requires  pursuant  to  310 
CMR  40.545(3)  (g)  and  (h) ,  that  all  "applicable"  or  "suitably 
analogous"  (equivalent  to  CERCLA  "applicable"  or  "relevant  and 
appropriate")  environmental  regulations  and  standards  (herein 
referred  to  as  ASARSs)  for  each  oil  and  hazardous  material  (OHM) 
be  identified  at  each  current  and  reasonably  foreseeable  exposure 
point.   Where  ASARSs  do  not  exist,  health-  or  risk-based 
guidelines  are  used. 

In  addition,  the  MCP  specifies  that  during  Phase  III,  the 
feasibility  of  each  remedial  alternative  be  evaluated  taking  into 
consideration,  among  other  things,  site  characteristics,  permits, 
approvals,  and  licenses  required  to  implement  the  remedial 
response  alternative  (310  CMR  40 . 564 (3) (d) (4)  and  (12)).   ASARSs 
are  integral  to  the  MCP  Phase  III  -  Development  of  Remedial 
Response  Plan,  because  they,  among  other  things,  identify  the 
administrative  constraints  such  as  the  required  approvals  and  the 
feasibility  of  obtaininq  approvals,  additional  costs  identified 
with  remediation,  required  minimum  treatment  standards,  on-  and 
off-site  waste  manaqement  requirements,  and  physical  constraints 
with  respect  to  sensitive  on-site  locations  which  must  be 
avoided. 

Based  on  USEPA  quidance  for  ARARs  and  the  MCP  requirements, 
ASARSs  have  been  qrouped  into  the  followinq  three  categories: 

o   location-specific  (i.e.,  pertaining  to  existing  site 
features) 

o    chemical-specific  (i.e.,  governing  the  extent  of  site 
remediation  for  contaminants  of  concern) 

o    action-specific  (i.e.,  pertaining  to  proposed  site  remedies 
and  governing  implementation  of  the  selected  site  remedy) 

For  the  purposes  of  this  section,  state,  federal,  and  local 
ASARSs  associated  with  the  site  and  the  proposed  remedial 
response  alternatives  are  identified  below  by  location,  chemical, 
and  action. 
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4-02.   LOCATION-SPECIFIC  ASARSs 

Location-specific  ASARSs  govern  natural  site  features  (e.g., 
wetlands,  flood-plains,  and  sensitive  ecosystems)  and  man-made 
features  (e.g.,  existing  landfills,  disposal  areas,  and  places  of 
historical  or  archeological  significance) .   These  ASARSs 
generally  place  restrictions  on  the  concentration  of  hazardous 
substances  or  the  conduct  of  activities  solely  based  on 
particular  site  characteristics  or  location  of  the  site. 

Based  on  existing  information,  the  site  is  not  located  in  a 
wetland  area  or  within  the  100-foot  buffer  zone,  nor  does  it 
possess  any  significant  or  sensitive  features  that  would  be 
regulated  such  as  endangered  or  threatened  species  or  ecosystems 
or  historical  or  known  archeological  artifacts. 


4-03.   CHEMICAL-SPECIFIC  ASARSs 

Chemical-specific  ASARSs  are  usually  health-  or  risk-based 
standards  that  limit  the  concentration  of  a  chemical  that  is 
found  in  or  discharged  to  the  environment.   They  govern  the 
extent  of  site  remediation  by  providing  either  actual  cleanup 
levels,  or  the  basis  for  calculating  such  levels.   For  example, 
groundwater  and  air  criteria  and  standards  may  provide  the 
necessary  clean-up  goals  for  the  site.   Chemical-specific  ASARSs 
may  also  be  used  to  indicate  acceptable  levels  of  air  emissions 
or  surface  water  or  groundwater  discharges,  determine  groundwater 
treatment  and  disposal  requirements,  and  assess  the  effectiveness 
of  future  remedial  alternatives. 

The  federal  Safe  Drinking  Water  Act  (SDWA)  and  regulations  at  40 
CFR  141  establish  maximum  contaminant  levels  (MCLs)  for  specific 
contaminants  in  public  drinking  water  supplies.   Massachusetts 
has  a  similar  program  at  the  state  level  at  310  CMR  22.00  and  has 
promulgated  Massachusetts  MCLs  (MMCLs) .     MCLs  and  MMCLs  are  set 
at  levels  considered  by  the  regulatory  agency  to  be  protective  of 
public  health.   In  general,  the  MCLs  and  MMCLs  are  consistent; 
however,  each  regulatory  program  is  more  stringent  in  certain 
instances  or  regulates  a  substance  that  the  other  program  does 
not.   Therefore,  it  is  important  to  review  both  the  MCLs  and 
MMCLs  to  identify  the  most  appropriate  standard  for  a  specific 
contaminant.   The  DEP  has  also  developed  MGL  guidelines  (MCLGs) 
for  compounds  that  do  not  yet  have  MMCLs.   Unlike  MMCLs,  the 
MCLGs  are  not  enforceable. 

In  addition  to  being  indicators  of  contaminated  public  drinking 
water  supplies,  MCLs,  MMCLs,  and  MCLGs  are  typically  used  to 
assess  groundwater  or  surface  water  contamination,  establish 
cleanup  goals  for  groundwater  or  surface  water,  and  evaluate  the 
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success  of  groundwater  or  surface  water  remediation.   It  should 
be  noted  that  groundwater  beneath  the  site  is  not  used  as  a 
source  of  potable  water  (i.e.,  drinking  water),  nor  is  there 
surface  water  within  or  adjacent  to  the  site  limits. 

Water  quality  standards  provide  another  type  of  chemical-specific 
ASARS .   The  Massachusetts  Groundwater  Quality  Standards  at  314 
CMR  6.00  consist  of  groundwater  classifications  which  designate 
and  assign  the  use(s)  for  which  the  groundwaters  of  the 
Commonwealth  are  to  be  maintained  and  protected,  water  guality 
criteria  necessary  to  sustain  the  designated  use(s),  and 
regulations  necessary  to  achieve  or  maintain  the  designated 
use(s)  or  existing  guality. 

There  are  three  basic  designations  for  groundwater:   Classes  I, 
II,  and  III.   Groundwater  throughout  the  state  is  designated  as 
Class  I.   Groundwaters  assigned  to  this  class  are  fresh 
groundwater  found  in  the  saturated  zone  of  unconsolidated 
deposits  or  consolidated  rock  and  are  designated  as  a  source  of 
potable  water  supply.   Although  the  groundwater  at  the  site  is 
not  currently  being  used  (or  anticipated  to  be  used  in  the 
future)  as  a  source  of  potable  water,  DEP  has  designated  all 
groundwaters  in  the  Commonwealth  as  Class  I  with  the  exception  of 
saline  waters  and  waters  that  will  never  be  used  as  a  source  of 
potable  waters  due  to  the  naturally  occurring  physical 
characteristics  of  the  water  (e.g.,  naturally  brackish 
groundwaters  near  coastal  areas) .   Minimum  groundwater  guality 
criteria  for  Class  I  groundwaters  are  specified  at  314  CMR  6.03. 
These  criteria,  although  not  as  extensive  a  list  of  contaminants 
as  the  MCLs  or  MMCLs,  may  also  be  used  to  assess  groundwater 
guality,  establish  groundwater  cleanup  goals  or  groundwater 
discharge  limits,  and  evaluate  the  success  of  groundwater 
remediation. 

The  Massachusetts  Surface  Water  Quality  Standards  at  314  CMR  4.00 
designate  the  uses  for  which  surface  waters  of  the  Commonwealth 
are  to  be  enhanced,  maintained,  and  protected;  prescribe  water 
quality  criteria  required  to  sustain  the  designated  uses;  and 
regulate  the  uses  and  maintain  the  quality.   There  are  three 
basic  designations  for  inland  waters:   Classes  A,  B,  and  C. 
Class  A  is  the  highest  quality  water  designation  for  fresh  water. 
These  criteria  are  not  as  extensive  as  the  MMCLs,  but  they  may 
also  be  used  to  assess  surface  water  quality,  establish  surface 
water  discharge  limits,  and  evaluate  the  success  of  surface  water 
remediation. 

The  MMCLs,  groundwater  quality  criteria,  and  surface  water 
quality  criteria  will  be  used  to  assess  whether  groundwater  at 
the  site  is  contaminated  and  if  water  pumped  during  temporary 
construction  dewatering  will  require  treatment  prior  to  being 
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discharged.   Some  excavations  may  penetrate  the  groundwater  table 
and  therefore  require  temporary  dewatering  during  excavation  and 
foundation  construction. 

Unlike  groundwater  and  surface  water,  there  are  no  federal  or 
state  enforceable  standards  for  permissible  limits  of 
contaminants  in  soil,  with  the  exception  of  the  RCRA  Land 
Disposal  Restriction  (LDR)  treatment  standards  (see 
Section  4-03),  USEPA  regulations  on  PCB  spill  cleanups,  and  draft 
DEP  guidance  on  PCBs  in  soils,  and  DEP  guidance  on  petroleum 
product  contamination  in  soils. 

The  DEP  Policy  entitled  "Management  Procedures  for  Excavated 
Soils  Contaminated  with  Virgin  Petroleum  Oils  (DEP  Policy  No. 
WSC-400-89)  specifies,  among  other  things,  concentrations  of  TPH 
acceptable  for  on-site  reuse,  off-site  recycling,  and  off-site 
disposal . 

The  federal  Toxic  Substance  Control  Act  (TSCA)  and  TSCA 
regulations  promulgated  at  40  CFR  761  regulate,  among  other 
things,  materials  containing  concentrations  of  PCBs  (prior  to 
being  released  to  the  environment)  equal  to  or  greater  than 
50  ppm.   The  TSCA  regulations  include  a  PCB  Spill  Cleanup  Policy 
(40  CFR  761.120-.135)  for  spills  or  releases  of  PCBs  of  50  ppm  or 
greater  which  occur  after  4  May  1987. 

The  policy  specifies  that  in  nonrestricted  areas,  soil 
contaminated  by  a  PCB  spill  must  be  decontaminated  to  10  ppm  of 
PCBs  by  weight  provided  that  the  soil  is  excavated  to  a  minimum 
depth  of  10  inches  and  replaced  with  clean  soil  containing  less 
than  1  ppm  of  PCBs.   Less  stringent  requirements  exist  for  spills 
occurring  in  restricted  access  areas  (soil  must  be  cleaned  up  to 
25  ppm  PCBs  by  weight) ,  and  in  outdoor  electrical  substations  (25 
to  50  ppm  PCBs  by  weight) .   If  the  source  is  unknown  and  the 
concentration  of  PCBs  in  soil  is  well  below  50  ppm,  or  if  the 
release  of  PCBs  to  soil  occurred  prior  to  4  May  1987,  USEPA 
Region  I,  as  well  as  DEP,  may  establish  alternative  clean-up 
protocol  for  the  PCB-contaminated  soil.   Additional  TSCA 
requirements  are  summarized  in  Section  4-04  below. 

The  DEP  Office  of  Research  and  Standard  (ORS)  is  in  the  process 
of  drafting  a  PCB  policy.   According  to  ORS,  the  internal  draft 
policy  entitled  "Derivations  of  Allowable  Residual  Soil 
Concentrations  for  PCBs"  dated  27  April  1990  has  not  yet  been 
finalized  and,  in  the  absence  of  a  formally  adopted  policy,  the 
DEP  Regional  Office  should  establish  cleanup  goals.   According  to 
Mr.  Steve  Johnson  at  the  DEP  Northeast  Region  office,  in  the 
absence  of  a  formally  approved  PCB  policy,  cleanup  goals  for  PCBs 
in  soil  will  be  determined  on  a  case-by-case  basis  taking  into 
consideration  future  foreseeable  land  use  and  risk  to  human 
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health  and  the  environment.   He  stated  that  elements  of  the  DEP 
draft  policy  may  be  used  for  risk  assessment  purposes,  but  the 
USEPA  Superfund  Risk  Assessment  Manual  should  also  be  used.   In 
addition,  he  stated  that  for  the  heavier  Arochlors,  PCBs  in  soil 
will  most  likely  be  between  2  and  5  ppm. 


4-04.   ACTION-SPECIFIC  ASARSs 

Action-specific  ASARSs  are  usually  technology-  or  activity-based 
limitations  that  control  actions  at  the  site.   As  remedial 
alternatives  are  developed,  action-specific  ASARSs  (pertaining  to 
proposed  site  remedies)  provide  a  basis  for  assessing  their 
feasibility  and  effectiveness. 

The  Massachusetts  Hazardous  Waste  Regulations  promulgated  at  310 
CMR  30.00  regulate  the  identification,  generation, 
transportation,  treatment,  storage,  and  disposal  of  hazardous 
waste.   These  regulations  are  equivalent  to,  and  in  some  areas 
more  stringent  than  the  federal  Resource  Conservation  and 
Recovery  Act  (RCRA)  regulations  at  40  CFR  260  through  265.   The 
USEPA  has  granted  the  DEP  authority  to  administer  and  enforce  the 
federal  RCRA  program.   According  to  these  regulations, 
contaminated  groundwater,  soils,  and  other  waste  treatment 
residues  determined  to  be  RCRA-listed  or  characteristic  hazardous 
waste  which  are  excavated  and  drummed  or  stockpiled  on-site,  may 
not  be  stored  on-site  for  longer  than  90  days.   Off-site 
shipments  of  hazardous  waste  must  be  properly  containerized  and 
labeled,  and  accompanied  by  a  hazardous  waste  manifest. 
Temporary  USEPA  numbers  must  be  obtained  for  each  shipment  of 
off-site  waste. 

Transporters  of  hazardous  waste  must  be  licensed  and  comply  with 
310  CMR  30.400.   Off-site  treatment/disposal  facilities  receiving 
hazardous  waste  from  the  site  must  be  fully  permitted  under  310 
CMR  30.800.   Facilities  receiving  non-RCRA  waste  must  be 
permitted  to  receive  that  particular  type  of  waste. 

In  addition,  in  accordance  with  310  CMR  30.750  and  40  CFR  268, 
the  RCRA  Land  Disposal  Restrictions  (LDRs)  apply  to  all  hazardous 
waste  being  excavated  and  transported  off-site.   The  LDRs 
prohibit  the  land  disposal  of  untreated  RCRA  hazardous  waste. 
The  LDRs  establish  technology-based  treatment  standards  that  each 
waste  must  meet  prior  to  land  disposal.   The  treatment  standards 
are  expressed  as  either  a  concentration  of  a  constituent  in  the 
waste  extract,  concentration  in  the  waste  treatment  residual,  or 
a  specific  technology. 

The  TSCA  regulations  at  40  CFR  761  prohibit  the  manufacture, 
processing,  and  distribution  in  commerce  of  PCBs  and  specify 
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requirements  for  the  marking,  storage,  and  disposal  of  PCBs  and 
PCB  items.   TSCA  has  jurisdiction  over  materials  containing  PCBs 
at  concentrations  (prior  to  being  released  to  the  environment) 
equal  to  or  greater  than  50  ppm.   If  PCB-contaminated  soil  is 
excavated,  concentrations  of  PCBs  between  50  and  500  ppm  may 
either  be  disposed  of  in  a  USEPA-approved  and  permitted  TSCA 
chemical  landfill  or  treated  in  a  USEPA-approved  and  permitted 
TSCA  chemical  waste  incinerator.   Concentrations  of  PCBs  greater 
than  or  equal  to  500  ppm  must  be  incinerated  in  a  USEPA-approved 
and  permitted  TSCA  chemical  waste  incinerator. 

The  Massachusetts  Air  Pollution  Control  Regulations  at  310  CMR 
7.00  require,  among  other  things,  that  a  plan  approval 
application  be  submitted  to  and  approved  by  the  appropriate  DEP 
Regional  Office  prior  to  the  construction  and  operation  of  a 
source  of  air  pollution  which  emits  in  excess  of  one  ton  per  year 
of  total  air  pollutant  emissions.   A  limited  plans  approval  is 
required  for  source  emissions  between  one  and  five  tons  per  year. 
A  comprehensive  plans  approval  is  required  for  source  emissions 
in  excess  of  five  tons  per  year.   A  best  available  control 
technoloqy  (BACT)  analysis  is  typically  required  for  major 
sources  with  emissions  in  excess  of  40  tons  per  year.   The  DEP 
Bureau  of  Waste  Site  Cleanup,  however,  is  unilaterally  requiring 
emission  controls  to  be  placed  on  every  emissions  source, 
regardless  of  size  or  volume  of  emissions,  that  is  the  result  of 
a  remedial  activity  at  a  MGL  c.  21E  site.   Therefore,  remedial 
activities  generating  as  air  emissions  should  be  evaluated  for 
emissions  controls. 

For  activities  involving  the  discharge  of  effluent  generated  from 
temporary  construction  dewatering  or  remedial  activities  to  a 
nearby  storm  drain  that  leads  to  a  surface  water  body,  an  NPDES 
discharge  permit  will  need  to  be  obtained  from  the  USEPA  and  DEP 
in  accordance  with  40  CFR  122  and  314  CMR  3.00.   If  the  duration 
of  the  discharge  is  anticipated  not  to  exceed  6  months,  an  NPDES 
discharge  permit  exclusion  may  be  obtained.   An  exclusion 
requires  only  a  written  approval  from  USEPA  and  does  not  involve 
the  full  NPDES  permitting  process.   USEPA,  in  calculating  the 
discharge  concentrations  for  the  full  NPDES  permit  limits,  uses 
the  ambient  water  quality  standards  and  stream  dilution  ratio. 
In  most  cases,  MCLs  are  used  for  surface  water  discharge 
concentrations  for  both  the  full  permit  and  exclusion  as  an 
overly  conservative  measure.   In  addition,  a  permit  from  the 
Boston  Water  and  Sewer  Commission  would  be  required  for  all 
discharges  to  city  sewers. 

The  discharge  of  effluent  generated  from  temporary  construction 
dewatering  to  a  Massachusetts  Water  Resource  Authority  (MWRA) 
sewer  line  requires  an  approved  permit  from  the  MWRA.     The 
discharge  must  meet  MWRA  limits  specified  at  360  CMR  10.00.   MWRA 
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has  approved  discharge  permits  for  construction  dewatering  at  MGL 
c.  21E  sites. 

If  construction  dewatering  effluent  or  treated  groundwater  is 
discharged  to  the  ground,  a  groundwater  discharge  permit  will 
need  to  be  obtained  from  the  DEP  in  accordance  with  314  CMR  5.00 
and  the  water  may  likely  have  to  meet  MMCLs  prior  to  migrating 
off -site.   Discharge  to  groundwater  must  also  meet  minimum 
groundwater  quality  criteria  (see  Section  4-02.). 

In  addition  to  complying  with  the  MCP  requirements  at  310  CMR 
40.000,  certain  DEP  policies  may  be  determined  to  be  applicable 
to  the  removal  or  remediation  of  certain  contaminated  soils 
located  on-site.   For  example,  the  DEP  Policy  entitled 
"Management  Procedures  for  Excavated  Soils  Contaminated  with 
Virgin  Petroleum  Oils"  (Policy  No.  WSC-400-89)  is  applicable  to 
the  management  of  soils  contaminated  by  a  spill  of  virgin 
petroleum  product  (e.g.,  a  recent  leaking  underground  fuel 
storage  tank) .   Under  this  policy  a  bill  of  lading  is  required 
for  in-state  transportation  of  petroleum  contaminated  soil. 
Although  DEP  policies  are  not  formally  promulgated  regulations  or 
standards,  they  are  policies  formally  adopted  by  the  DEP  and,  in 
the  absence  of  similar  promulgated  regulations  or  standards, 
these  policies  are  considered  applicable  to  site  remediation 
activities. 
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V.   REMEDIAL  RESPONSE  OBJECTIVES 


5-01.   HEALTH  RISK  CHARACTERIZATION  SUMMARY 

A  health  risk  assessment  was  conducted  by  Menzie  and  Associates 
for  Metasystems,  Inc.  as  part  of  the  Phase  II  site  assessment  to 
characterize  the  risk  of  harm  to  human  health,  safety,  public 
welfare  and  the  environment  from  contamination  at  the  site.   The 
assessment  evaluated  several  exposure  scenarios  based  on  stages 
of  proposed  site  development  involving  at-grade  construction  and 
minimal  soils  excavation.   The  results  of  the  risk  assessment 
indicated  that  risks  to  human  health  or  the  environment 
associated  with  the  site  in  its  present  condition,  during 
construction  and  after  construction  do  not  exceed  DEP  benchmarks 
for  acceptable  risk. 

Based  on  the  findings  of  : he  risk  assessment,  it  was  recommended 
that  dust  control  measures  be  implemented  during  construction  to 
reduce  levels  of  risk  associated  with  metals  concentrations  in 
soils,  and  that  risks  to  children  in  any  proposed  play  areas  on 
site  be  minimized  by  removal  of  contaminated  soils  or 
construction  of  a  physical  ground  barrier,  such  as  a  concrete 
cap,  over  contaminated  soils. 


5-02.   EVALUATION  OF  AREAS  REQUIRING  REMEDIATION 

Since  the  site  has  been  identified  by  the  DEP  as  a  confirmed 
disposal  site,  all  contaminated  soils  excavated  for  either  MCP 
required  remedial  action  or  site  development  will  require 
appropriate  handling  and  disposal,  with  DEP  approval  of  selected 
in-state  disposal/treatment  facilities.   It  is  anticipated  that 
the  majority  of  the  soil  excavated  from  the  site  during 
construction  will  consist  of  Urban  Fill  which  can  be  transported 
by  common  carrier  under  a  Bill  of  Lading. 

Excess  groundwater  and/or  precipitation  runoff  removed  from  site 
excavations  for  either  remediation  or  construction  dewatering 
will  require  collection  and  testing  to  determine  the  need  for 
special  handling  and  disposal. 

The  removal  of  floating  product,  kerosene,  identified  on  the 
groundwater  table  in  the  area  of  proposed  Building  5,  will  also 
be  required  to  comply  with  the  MCP  (see  Figure  13) . 

In  addition,  based  upon  the  high  levels  of  petroleum  hydrocarbons 
detected  in  soil  samples  collected  from  the  bottom  and  sidewalls 
of  the  recently  completed  tank  excavations,  additional  excavation 
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and  removal  of  petroleum  contaminated  soils  should  be  undertaken 
in  these  areas  to  remove  hot  spots  (see  Figure  13). 

Due  to  the  possibility  of  encountering  other  abandoned 
underground  storage  tanks  during  construction  activities, 
contingencies  should  be  made  for  the  removal  and  disposal  of  such 
containers,  and  associated  material,  if  encountered. 

The  presence  of  low  levels  of  pesticides  in  site  soils  has  been 
considered  in  the  evaluation  of  remedial  alternatives.   However, 
pesticide  contamination  in  soils  is  considered  to  be  an  issue  for 
off-site  disposal  options  only.   The  presence  of  low  levels  of 
pesticides  in  soils  would  not,  in  our  opinion,  trigger  the  need 
for  remediation  or  special  handling  of  these  materials  other  than 
mitigative  measures  to  control  fugitive  dust  during  excavation 
and  handling. 


5-03.   REMEDIAL  RESPONSE  ACTION  OBJECTIVES 

Remedial  response  action  objectives  are  site-specific  clean-up 
objectives  established  on  the  basis  of  the  nature  and  extent  of 
contamination,  and  the  potential  for  human  and  environmental 
exposure.   Applicable  environmental  regulations  and  health  risk 
assessment  conclusions  are  used  as  a  framework  for  developing 
remedial  response  objectives.   Once  response  action  objectives 
are  established,  remedial  alternatives  can  be  developed  to  meet 
these  response  objectives. 

The  media  of  concern  for  this  FRRP  are  soil,  groundwater,  and 
soil  vapors  and  dust  which  will  be  exposed  and/or  generated 
during  site  remediation/construction/development  activities.   The 
contaminants  of  concern  for  this  FRRP  are  petroleum  hydrocarbons 
and  associated  VOCs,  chlorinated  VOCs,  pesticides,  metals,  and 
ABNs. 

The  findings  of  the  Phase  II  Risk  Assessment  indicated  that  with 
the  site  in  its  present  condition,  during  construction  and  after 
construction,  there  is  no  significant  risk  of  exposure  to  the 
contaminants  in  the  subsurface  at  the  site.   However,  the  risk 
assessment  did  recommend  that  measures  be  taken  to  reduce  the 
exposure  risk  to  workers  during  construction  and  to  minimize 
risks  to  children  in  any  proposed  play  areas.   Therefore,  this 
FRRP  considers  the  following  remedial  action  objectives  as 
applicable  during  construction  and  after  site  development. 

o   Reduce  potential  for  exposure  to  contaminated  soils  that  will 
be  exposed  during  site  excavation  activities; 
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o   Reduce  potential  for  exposure  to  groundwater  and/or 

precipitation  runoff  coming  in  contact  with  contamination 
that  may  be  exposed  during  site  excavation  activities;  and 

o   Reduce  exposure  to  residually  contaminated  soils  left  in- 

place  in  the  proposed  playground  following  site  development, 

o   Meet  applicable  local,  state  and  federal  environmental 

regulations  concerning  handling  of  soil  and  groundwater  at 
the  site. 

As  indicated  in  Section  2-03,  based  on  the  known  presence  of 
contamination  in  soils  and  groundwater  at  the  site,  conceptual 
planning  for  potential  building  foundations  has  been  directed 
toward  minimizing  below  grade  excavation,  and  limit  excavations 
below  the  groundwater  table.   Table  X  includes  a  summary  of 
probable/selected  foundation  types,  anticipated  earthwork 
activities,  and  estimated  quantities  of  excavate  and  backfill 
material  required  for  construction. 


5-04.   GENERAL  RESPONSE  ACTIONS 

General  response  actions  are  remedial  actions  that  may  be 
employed  to  satisfy  the  remedial  action  objectives  which  are 
outlined  above.   General  response  actions  provide  the  basis  for 
identifying  specific  remediation  technologies  which  are 
applicable  for  the  site,  as  discussed  further  in  Section  VI. 

The  current  site  development  plan  includes  the  excavation  of  some 
of  the  contaminated  soils  which  have  been  identified  beneath  the 
site.   In  addition,  pumping  and  collection  of  excess  groundwater 
and/or  precipitation  runoff  that  has  come  in  contact  with 
contaminated  soils  will  be  necessary.   Thus,  the  FRRP  addresses 
general  response  actions  for  contaminated  soil,  groundwater, 
vapors,  and  dust  encountered  during  site  construction,  and 
residual  contamination  remaining  on  site  following  site 
development,  as  follows: 
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ENVIRONMENTAL 
MEDIA 


REMEDIAL  ACTION 
OBJECTIVES 


GENERAL  RESPONSE  ACTION 


Soil 


Water/Oil 


Reduce  exposure 
to  contaminated 
soils. 


Reduce  exposure 
to  contaminated 
water. 


Disposal/Treatment  Actions 

on-site  treatment/reuse 
off-site  disposal/treatment 
Containment  Actions 

Collection/Treatment  Actions 
water/oil  recovery/ 

treatment 
on-site  discharge 
off-site  disposal 


Vapors/      Reduce  exposure 
Dust       to  contaminated 
vapors/dust. 


Health  and  Safety  Actions 

air  monitoring 
Containment  Actions 

dust  control 


Disposal  and/or  treatment  actions  are  relevant  for  all  soils 
excavated  during  site  construction  as  well  as  soils  which  are 
present  in  point  source  areas.   Containment  (encapsulation)  of 
residual  soil  contamination  remaining  following  site  development 
is  intended  to  isolate  the  contaminated  medium,  eliminate  future 
exposure,  and  mitigate  migration  of  contaminants  contained  in  the 
soil  matrix. 

Collection  of  contaminated  groundwater  and  surface  water  runoff/ 
rainwater  during  site  excavation  activities  would  be  relevant 
during  construction  dewatering.   The  collected  water  would  be 
tested  and  may  require  off-site  disposal  or  some  form  of 
treatment  prior  to  ultimate  discharge. 

Recovery  of  phase-separated  liquid  hydrocarbons  on  the  water 
table  in  the  area  of  Proposed  Building  5  must  be  done  to  mitigate 
dissolution  and  migration  of  contaminants.   The  recovered  product 
would  require  off-site  disposal. 

Health  and  Safety  measures  such  as  air  monitoring  and  dust 
control  are  relevant  to  reduce  the  exposure  of  on-site  personnel 
to  vapors  and  dust  emanating  from  contaminated  soils  disturbed 
during  site  excavation  activities.   Response  activities  to 
minimize  and  contain  vapors  and  dust  released  during  site 
excavation  activities  will  also  be  necessary. 
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VI.   IDENTIFICATION  OF  REMEDIATION  TECHNOLOGIES 

The  general  response  actions  discussed  in  Section  5.04  provided  a 
basis  for  identification  of  technology  categories  and  individual 
technologies  for  site  remediation.   Technologies  were  identified 
from  a  review  of  literature,  vendor  information,  and  prior 
experience  in  conducting  similar  studies.   The  applicability  of  a 
technology  for  a  specific  remedial  response  alternative  is 
determined  by  considering  the  types  of  contaminants,  affected 
media,  and  physical  site  constraints.   While  a  large  number  of 
technologies  exist  to  clean  soil,  air,  and  water,  only  a  limited 
number  possess  demonstrated  performance  records  and  have 
progressed  to  full  scale  applications.   This  study  focuses  on 
those  remedial  action  technologies  that  have  been  widely  proven 
to  be  effective  and  reliable,  and  which  are  aimed  at  long-term 
remediation  (i.e.,  a  permanent  solution)  and  site  restoration. 

6-01.   IDENTIFICATION  OF  APPLICABLE  REMEDIATION  TECHNOLOGIES 

In  accordance  with  the  MCP,  identification  of  applicable  remedial 
response  technologies  for  the  site  is  based  upon  data  collected 
and  analyzed  as  part  of  the  Phase  I,  II  and  IIA  studies  and  other 
available  information.   Treatment  technologies  which  could 
satisfy  remedial  action  objectives  were  identified  and  initially 
screened  based  on  site  and/or  waste-limiting  characteristics,  a 
review  of  technical  literature,  and  contact  with  vendors  to 
obtain  equipment  information  and  performance  data.   As  mentioned 
above,  the  criteria  used  to  initially  screen  identified 
technologies  were  demonstrated  treatment  effectiveness  and 
implementability.   Technologies  that  were  determined  to  be 
ineffective  or  not  implementable  were  eliminated  from  further 
consideration.   A  "no  further  remedial  response  action"  scenario 
was  not  considered  appropriate,  since  some  level  of  remedial 
action  will  be  required  in  conjunction  with  proposed  site 
development.   The  following  remedial  technologies,  by  media,  were 
initially  identified  for  further  evaluation. 

A.   Soil  Remediation  Technologies 

The  following  potential  remedial  technologies  were  considered 
for  contaminated  soil  encountered  during  site  development, 
excavations  for  point  source  area  removals,  and  for  residual 
soil  contamination  remaining  after  site  development. 

o    Excavation  and  On-Site  Reuse/Treatment 
Aeration 
Bioremediation 
Thermal  Treatment 
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Soil  Washing 

Asphalt  Batching 

Minimal-Action  (on-site  reuse  with  no  treatment) 
o   Excavation  and  Off-Site  Disposal/Treatment 

Landfill  Disposal 

Thermal  Treatment 

Asphalt  Batching 

Incineration 
o   Containment  Actions 

Encapsulation  (by  structure/paved  surfaces) 

Encapsulation  (geomembrane) 

Chemical  Fixation 

B.  Water/Oil  Remediation  Technologies 

The  following  potential  remedial  technologies  were  considered 
for  contaminated  groundwater/rainwater  pumped  from 
excavations  during  construction,  and  pumped  product  from  oil 
recovery  operations. 

o    Collection  and  On-Site  Treatment  before  Discharge 

Oil/Water  Separation 

Air  Stripping 

Carbon  Adsorption 

Biological  Treatment 
o   Collection  and  Off-Site  Treatment/Disposal 

Oil/Water  Separation 

Disposal  at  a  Licensed  Treatment/Recycling  Facility 
o   Containment  Actions 

Encapsulation  (by  structure/surface  parking) 
o    No-Action 

Monitoring 

Disposal  options  considered  for  water  pumped  from 
excavations,  if  treated  on-site  include:  1)  discharge  into 
the  MWRA  sewer  system;  2)  discharge  into  a  storm  drain;  and 
3)  recharge  to  the  on-site  groundwater  system. 

C.  Vapor/Dust  Remediation  Technologies 

The  following  mitigative/preventive  measures  were  considered 
to  reduce  cross-media  contamination  and  exposure  to 
contaminated  vapors  and  dust  during  site  excavation 
activities. 

o   Minimal -Act ion 

On-Site  Air  Monitoring 

Site  Perimeter  Air  Monitoring 

Minimize  Handling  of  Contaminated  Soil 

o   Containment  Actions 
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Encapsulation  (by  structure/surface  paving) 
Vapor  Barrier  (geomembrane) 
Wetting  Soil  (dust  control) 

A  Health  and  Safety  Plan  will  be  required  to  be  implemented 
by  the  excavation  contractor  as  part  of  Phase  IV  activities 
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VII.   EVALUATION  OF  REMEDIAL  RESPONSE  ALTERNATIVES 


7-01.   GENERAL 

This  section  evaluates  the  potential  technologies  described  in 
Section  VI,  and  selects  applicable  response  options  based  upon 
feasibility,  effectiveness  (i.e.,  ability  to  meet  remedial 
response  objectives)  and  implementability .   The  technical 
feasibility  and  demonstrated  performance  of  a  remediation  option 
is  assessed  by  that  technology's  prior  use  to  reduce  mobility, 
toxicity,  or  volume  of  contaminants.   Any  specific  technology 
which  is  not  effective  for  the  identified  contaminants  or  cannot 
be  implemented  at  the  site  due  to  physical  and/or  economic 
constraints  is  no  longer  considered.   A  number  of  factors  are 
considered  in  evaluating  whether  or  not  a  response  alternative  is 
feasible,  and  likely  to  be  effective  and  implementable  including: 
reliability,  cost,  design  life,  time,  permits,  site 
characteristics,  future  use,  risk  during  and  after 
implementation,  residual  contamination,  and  potential  for  future 
releases. 

The  remediation  options  which  remain  after  this  evaluation  are 
developed  into  specific  alternatives  to  meet  the  general  remedial 
action  objectives  for  the  site. 


7-02.   EVALUATION  OF  SOIL  REMEDIATION  TECHNOLOGIES 

Based  upon  our  review  of  currently  known  site  conditions, 
proposed  development  plans,  and  MCP  compliance  requirements, 
remedial  response  options  which  have  been  retained  as  applicable 
for  contaminated  site  soils  from  the  initial  list  of  response 
actions  presented  in  Section  VI,  include: 

1)  on-site  treatment  and  reuse; 

2)  off-site  treatment/disposal;  and 

3)  encapsulation  of  residual  soil  contamination. 

On-site  reuse  with  no  treatment  is  considered  to  be  the  most 
suitable  remedial  options  for  some  of  the  Urban  Fill  soils 
excavated  during  construction.   This  material  would  need  to  be 
screened  to  remove  demolition  debris,  boulders,  etc.,  prior  to 
placement  as  a  structural  or  common  fill  during  building 
construction.   On-site  aeration,  bioremediation,  thermal 
treatment,  soil  washing  and  asphalt  batching  although  feasible 
and  proven  technologies,  were  determined  not  to  be  suitable  for 
this  site.   Reasons  for  this  include,  the  small  volume  of 
material  that  would  actually  require  this  level  of  treatment, 
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permit  issues  and  other  logistical  difficulties  of  implementation 
in  an  urban  setting  and  on  a  relatively  small  construction  site. 

Off-site  disposal/treatment  options  would  be  suitable  for  the 
majority  of  soils  excavated  from  the  site  during  construction. 
Off-site  disposal  will  be  necessary  since  only  a  limited  amount 
of  excavated  soil  can  actually  be  reused  as  backfill  on  the  site. 
As  previously  mentioned,  it  is  anticipated  that  the  majority  of 
this  material  could  be  disposed  of  as  Urban  Fill,  at  an  in-state 
lined  landfill  facility.   Disposal/treatment  must  be  coordinated 
through  the  Massachusetts  DEP. 

As  previously  discussed,  based  upon  the  results  of  the  risk 
assessment,  the  concentrations  of  pesticides  detected  in  site 
soils  in  their  present  state  do  not  represent  a  threat  to  human 
health  or  the  environment.   We  are  therefore  of  the  opinion  that 
the  DEP  would  not  require  specific  remedial  action  for  pesticides 
in  soil  if  left  in  place  beneath  the  site.   Additionally,  due  to 
the  low  levels  of  pesticides  detected,  off-site  disposal  of 
pesticide  contaminated  soils/fill  is  anticipated  to  be  a  suitable 
option.   The  material  will  have  to  meet  disposal  criteria  of  the 
selected  receiving  facility. 

Off-site  treatment  of  petroleum  and  PCB  contaminated  soils 
excavated  during  the  removal  of  point  source  release  areas  from 
former  underground  storage  tank  locations  would  be  a  suitable 
remedial  option  given  its  simplicity,  expediency  and 
effectiveness.   It  is  anticipated  that  the  petroleum  contaminated 
soil  would  be  suitable  for  asphalt  batching  at  an  in-state 
facility.   All  receiving  facilities  must  be  approved  to  accept 
petroleum  contaminated  soil  with  recycling  coordinated  through 
the  DEP.   PCB  contaminated  material  will  most  likely  require  out- 
of-state  disposal  at  a  secure  hazardous  waste  landfill  or 
incineration  facility.   Thermal  treatment  for  petroleum 
contaminated  soil  at  an  off-site  facility  was  determined  not  to 
be  suitable  on  a  cost  basis  when  compared  to  asphalt  batching  at 
an  in-state  facility. 

Containment  options  for  the  residual  contamination  not  removed 
during  site  construction  and/or  point  source  area  excavations, 
are  applicable  to  eliminate  the  potential  for  direct  exposure  and 
minimize  the  future  migration  potential  of  contaminants  in  soil. 
It  is  anticipated  that  the  proposed  buildings  and  associated  site 
development  will  act  as  a  "cap"  that  will  limit  infiltration  of 
precipitation,  thus  limiting  the  migration  potential  of  residual 
contaminants  contained  in  on-site  soils.   Encapsulation  via  a 
near-surface  geomembrane  was  determined  not  to  be  suitable  given 
the  proposed  staggered  construction  sequence  for  future  building 
foundations.   Chemical  fixation  was  determined  not  to  be  suitable 
for  the  site  due  to  logistical  difficulties  in  implementation  and 
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lack  of  information  concerning  it's  successful  application  on 
similar  sites. 


7-03.   EVALUATION  OF  WATER/OIL  REMEDIATION  TECHNOLOGIES 

Based  upon  our  review  of  currently  known  site  groundwater  quality 
conditions,  planned  site  construction,  and  MCP  requirements, 
remedial  response  options  identified  as  applicable  for 
contaminated  rainwater  and  groundwater  pumped  during  construction 
dewatering,  and  oil/water  pumped  during  the  removal  of  kerosene 
from  the  groundwater  table,  include: 

1)  collection  and  on-site  treatment  and  discharge;  and 

2)  collection  and  off-site  treatment  and  disposal. 

The  pumped  excess  groundwater  and  excess  precipitation  runoff 
would  be  collected  in  holding  tanks,  where  it  would  be  tested  to 
determine  the  need  for  special  handling  and  disposal. 

Oil/water  pumped  during  product  recovery  operations  would  be 
collected  in  holding  tanks  (e.g.,  fractionation  tank)  where  the 
product  would  be  separated  for  off-site  disposal  at  a  recycling 
facility.   Water  collected  would  be  tested  to  determine  the  need 
for  special  handling  and  disposal. 

Since  dewatering  of  site  excavations  for  development  is 
anticipated  to  be  minimal,  and  since  only  a  limited  area  of  the 
site's  groundwater  exhibits  levels  of  dissolved  contaminants  that 
would  require  treatment  prior  to  discharge,  the  following 
specific  response  options  are  considered  suitable  for  water 
collected  during  construction  activities,  and  water  collected  as 
a  result  of  product  recovery  activities: 

o   On-Site  Treatment/Discharge 

Oil/Water  Separation 

Mobile  Carbon  Adsorption  Unit 

Discharge  to  Stormwater  System 
o   Off-Site  Treatment/Disposal 

Oil/Water  Separation 

Transport  to  an  Off-Site  Disposal  Facility 

Air  stripping  and  biological  treatment  were  considered  not  to  be 
suitable  for  the  site  given  the  low  levels  of  chemical  compounds 
detected,  relatively  high  costs,  and  logistical  difficulties  of 
implementation  in  an  urban  setting  and  on  a  construction  site.   A 
mobile  carbon  adsorption  unit  was  determined  to  be  the  most 
suitable  option  to  treat  water  collected  during  construction 
activities  given  its  overall  effectiveness  to  remove  the 
contaminants  identified,  and  ease  of  implementation  on  a 
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construction  site.   It  is  anticipated  that  water  collected  in 
holding  tanks  could  be  processed  through  the  mobil  carbon 
adsorption  unit  at  a  rate  of  approximately  20,000  gallons  per 
day. 

It  is  anticipated  that  discharge  to  the  MWRA  sewer  system  will  be 
the  most  suitable  option  for  excess  groundwater  and  precipitation 
runoff  collected  during  construction  activities.   This  option 
will  require  obtaining  a  permit  from  the  MWRA  for  discharge. 

Recharge  to  on-site  groundwater  was  determined  not  suitable  for 
the  site  given  the  lengthy  time  delay  required  to  obtain  permits 
for  these  activities,  and  the  impending  construction  schedule. 

Off-site  disposal  of  oil/water  at  a  recycling  facility  was 
determined  to  be  the  most  suitable  option  for  liquids  recovered 
during  the  removal  of  petroleum  product  from  the  groundwater 
table. 

Removing  accumulated  pure  product  from  the  water  table  will 
drastically  reduce  volatilization,  as  well  as  minimize  further 
dissolution  of  contaminants  into  the  groundwater.   Removal  of 
phase-separated  liquid  petroleum  hydrocarbons  that  occur  on  the 
groundwater  surface  in  the  area  of  Building  5,  will  be  necessary 
as  part  of  site  remediation  activities.   Since  excavations  in 
this  area  are  not  planned  as  part  of  the  first  phase  of 
development,  and  due  to  the  site's  characteristically  low 
permeability  soils  and  shallow  depths  to  groundwater, 
installation  of  a  recovery  interceptor  trench  system  is 
considered  to  be  the  most  suitable  means  to  recover  the  liquid 
kerosene. 

Removal  of  the  floating  product  from  the  trench  via  a  product 
recovery  pump  system  (which  consists  of  an  oil  skimmer/ recovery 
pump)  is  considered  to  be  the  most  effective  means  to  remove  the 
oil  from  the  groundwater  surface.   Alternatively,  a  total  fluids 
product  recovery  pump  system  could  be  utilized  and  the  oil/water 
mixture  would  be  pumped  to  a  separator  tank,  where  the  product 
and  water  would  be  periodically  emptied  into  a  vacuum  truck  for 
transport  and  disposal  at  a  treatment  facility.   Product  recovery 
operations  should  be  performed  until  product  thickness  is  reduced 
to  a  sheen  or  eliminated  completely,  if  feasible.   A  sheen  is 
defined  as  an  iridescent  oily  film  on  the  water  surface. 
Floating  product  removal  and  disposal  may  also  be  required  in 
other  excavations  performed  on  the  site. 

Post-construction  monitoring  of  site  groundwater  quality  will  be 
required  for  MCP  compliance  to  demonstrate  the  effectiveness  of 
the  remedial  action.   Testing  requirements  would  include  analysis 
for  total  petroleum  hydrocarbons  and  volatile  organic  compounds. 
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It  is  anticipated  that  the  monitoring  would  be  conducted  on  a 
quarterly  basis  for  a  minimum  of  a  one  year  period  following 
completion  of  recovery  operations.   Existing  monitoring  wells 
could  be  used  for  the  collection  of  groundwater  samples  if  they 
are  not  destroyed  during  site  development  activities.   The  need 
to  install  additional  monitoring  wells  will  need  to  be  assessed 
following  site  development. 

It  is  anticipated  that  encapsulation  by  structure/surface  paving 
discussed  in  the  previous  section  will  serve  to  limit  migration 
of  contaminants  in  groundwater  following  site  development. 
Containment  via  a  slurry/sheet  wall  was  determined  not  to  be 
suitable  given  the  low  levels  of  contaminants  detected, 
significant  cost  and  possible  conflicts  with  site  development 
activities  and  placement  of  underground  utilities. 

7-03.   EVALUATION  OF  VAPOR/DUST  REMEDIATION  TECHNOLOGIES 

Based  upon  our  review  of  currently  known  site  conditions, 
proposed  site  development  plans,  and  MCP  compliance  requirements, 
a  site  Health  and  Safety  Plan  and  encapsulation  of  residually 
contaminated  soils  are  considered  applicable  response  options  to 
minimize  exposure  to  contaminated  vapors  and  dust  during 
construction. 

A  Health  and  Safety  Plan  developed  by  the  contractor  as  part  of 
Phase  IV  activities,  should  include  on-site  and  off-site  air 
monitoring  to  minimize  potential  exposure  to  contaminated  vapors 
during  site  excavation  activities.   Minimizing  the  movement  of 
stockpiled  soils  will  also  reduce  the  amount  of  volatiles 
released  from  the  excavated  material.   Thus,  the  excavation 
contractor  should  develop  a  plan  prior  to  construction,  for 
sequencing  the  excavation  and  placement  of  soil  stockpiles. 
Likewise,  the  contractor  should  be  prepared  to  cover  stockpiled 
soils,  and  be  equipped  to  spray  down  soils  with  water  along  truck 
routes  in  order  to  reduce  dust  generation,  thereby  minimizing 
exposure  to  contaminants  in  fugitive  dust. 
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VIII.   RECOMMENDED  FINAL  REMEDIAL  RESPONSE  PLAN 


8-01.   GENERAL 

This  section  summarizes  the  recommended  remedial  response  plan 
for  the  site  based  on  identification,  screening  and  evaluation  of 
various  technologies  and  alternatives.   Although  the  remedial 
response  plan  will  be  implemented  in  a  phased  sequence  as  site 
development  progresses,  the  recommended  alternative  includes 
components  related  to  planned  construction  which  are  similar  for 
each  phase  of  development.   The  similar  components  include:  on- 
site  reuse  of  excavated  soil,  off-site  disposal  at  a  lined 
landfill,  off-site  asphalt  batching  of  soil,  landfill  disposal  of 
demolition  debris,  collection/on-site  treatment/discharge  of 
excess  precipitation  runoff,  and  vapor  and  dust  control  during 
construction . 

In  addition,  there  are  two  unique  components  of  the  plan.   The 
first  is  removal  of  soils  in  point  source  areas  at  the  Building  5 
site  and  at  the  Low  Rise  Building  site  between  Buildings  1  and  2, 
(which  may  require  out-of-state  disposal/treatment) .   The  second 
requires  installation  of  an  oil/water  recovery  trench  at  Building 
5  location.   Finally  completion  of  each  phase  of  development  will 
form  a  "cap"  over  residual  contamination  remaining  in  site  soils 
and  groundwater  following  construction. 

Each  of  the  components  of  the  plan  is  believed  to  be  acceptable 
with  respect  to  the  remedial  action  requirements  of  the  MCP.   In 
summary,  the  components  of  the  recommended  remedial  response  plan 
are  as  follows: 

o  excavated  soil  treatment/disposal 

o  collection/treatment/discharge  of  precipitation  runoff 

o  vapor/dust  control 

o  point  source  area  soil  removal 

o  oil/water  recovery  trench 

o  containment 

o  monitoring 

Each  of  these  components  is  discussed  briefly  below.  Section  IX 
of  this  report  presents  site  specific  discussions  of  recommended 
remedial  response  alternatives  and  cost  estimates  for  each. 

8-02.   EXCAVATED  SOIL  TREATMENT/DISPOSAL 

Soil  which  is  excavated  from  the  site  during  each  phase  of 
development  will  require  appropriate  treatment  or  disposal  since 
it  contains  varying  concentrations  of  contaminants  which  are 
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regulated.   As  discussed  in  the  previous  sections,  depending  on 
the  volume,  characteristics  and  regulatory  requirements,  the 
excavated  material  will  either  be  re-used  on-site  as  structural 
or  common  fill,  transported  to  an  in-state  landfill  (pesticide 
contaminated  soils)  or  recycling  facility  (asphalt  batch  plant) , 
or  be  sent  to  an  out-of-state  hazardous  waste  facility  or 
incinerator  (PCB  contaminated  soil) . 

8-03.   COLLECTION/TREATMENT/DISCHARGE  OF  PRECIPITATION  RUNOFF 

Excess  precipitation  runoff  which  has  come  in  contact  with 
exposed  soils  along  with  a  limited  amount  of  groundwater  pumped 
during  dewatering  will  be  collected  and  stored  in  one  or  more 
large  capacity  (20,000  gallons)  tanks.   The  collected  water  will 
be  tested  to  determine  if  treatment  is  required  prior  to 
discharge  into  the  sewer  system.   If  treatment  is  required,  a 
mobile  carbon  adsorption  unit  will  be  utilized  periodically 
during  construction  to  treat  water  which  has  been  stored  in  the 
holding  tank.   The  most  likely  discharge  option  for  the  collected 
water  would  be  the  MWRA  sewer  system,  provided  that  the  necessary 
permits  are  obtained  from  the  MWRA  and  the  Boston  Water  and  Sewer 
Commission. 


8-04.   VAPOR/DUST  CONTROL 

The  site  excavation  contractor  will  be  required  to  establish  a 
contractor's  health  and  safety  plan  which  would  include 
provisions  for  on-  and  off-site  air  monitoring  to  reduce 
potential  exposure  from  contaminated  vapors  and  dust  generated 
during  construction.   In  addition,  measures  to  limit  exposure  to 
contaminated  vapors  and  dust  during  excavation  and  handling  of 
contaminated  soils  will  be  necessary  including:   1)  wetting  of 
soils  in  areas  where  truck  traffic  occurs,  2)  limited  double 
handling  of  excavated  soils;  3)  all  trucks  leaving  the  site 
should  be  covered  and  cleared  of  spilled  debris  that  might  fall 
from  the  truck  during  transport;  and  4)  material  that  is  spilled 
or  tracked  from  the  site  onto  local  streets  should  be  promptly 
cleaned  up. 


8-05.   POINT  SOURCE  SOIL  REMOVAL 

Removal  of  soils  from  identified  point  source  areas (former  known 
tank  locations)  will  be  required.   The  areas  are  illustrated  on 
Figure  13  and  generally  correspond  to  known  areas  where  tanks 
were  formerly  located.   technologies  suitable  for 
treatment/disposal  of  excavated  materials  are  described  above  in 
Section  9-01. 
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8-06.   OIL/WATER  RECOVERY  TRENCH 

Installation  of  an  oil/water  recovery  trench  will  be  required  to 
remove  petroleum  product  found  on  the  groundwater  table  within  a 
portion  of  the  Building  5  site.   An  actual  tank  or  other  below 
ground  structure  may  be  located  in  this  area  based  upon  the 
presence  of  obstructions  encountered  in  test  pits  in  this  area. 
If  encountered,  these  structures  would  require  removal. 
Petroleum  product  from  the  trench  would  be  collected  and 
transported  periodically  to  a  recycling/ treatment  facility. 


8-07   CONTAINMENT 

Completion  of  each  phase  of  the  planned  development  including 
landscaping  and  paving  will  form  a  "cap"  over  residual 
contamination  remaining  in  site  soils  and  groundwater  following 
construction.   This  "cap"  will  limit  infiltration  of 
precipitation  thus  limiting  the  future  migration  potential  of 
residual  contamination  beneath  the  site.   The  "cap"  will  also 
preclude  future  direct  contact  with  near  surface  and  deeper  soils 
particularly  in  the  proposed  playground  area. 

In  our  opinion,  this  "cap"  will  constitute  an  acceptable 
permanent  solution  for  MCP  compliance  because  the  structures  of 
the  proposed  development  will  cover  the  majority  of  the  site  and 
the  remaining  areas  will  be  landscaped  or  paved.   This  applies  to 
various  development  phases  wherein  future  building  sites  will  be 
paved  parking.   The  "cap"  also  provides  acceptable  permanent  MCP 
compliance  because  the  site  is  located  in  an  area  of  low 
environmental  impact;  and  site  groundwater  is  not  used  as  a 
potable  water  source. 


8-08.   MONITORING 

Monitoring  of  the  effectiveness  of  the  oil/water  recovery  trench 
will  be  required  for  a  period  of  a  minimum  of  one  year  following 
completion  of  recovery  operations.   Several  monitoring  wells  will 
be  selected  for  sampling  and  chemical  testing.   Testing  would  be 
conducted  periodically  during  and  after  completion  of  recovery 
operations. 
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IX.    RECOMMENDED  REMEDIAL  RESPONSE  AND  ESTIMATED  COSTS 


9-01.   GENERAL 

This  section  presents  a  description  of  recommended  remedial 
actions  which  are  considered  most  suitable  for  contaminated  site 
groundwater  and  soil  that  is  encountered  during  construction,  and 
remedial  actions  required  to  remove  and  otherwise  isolate 
existing  identified  sources  of  contamination  (i.e.,  point  source 
releases  and  phase-separated  liquid  hydrocarbons  on  the 
groundwater  table) . 

A  summary  breakdown  of  estimated  volumes  and  unit  costs  for 
disposal/treatment,  and  assumptions  used  in  developing  the 
relative  cost  estimates  is  also  provided  to  assist  in  financial 
planning  for  site  remediation  activities.   Remediation  options 
and  associated  cost  estimates  have  been  developed  based  upon  a 
permitted  plan  for  proposed  site  development  dated  August  1989, 
as  provided  by  Metropolitan/Columbia  Plaza  Venture.   Therefore, 
the  estimates  are  based  solely  on  information  available  at  this 
time  and  are  subject  to  change  as  more  information  becomes 
available  and  specific  details  of  proposed  site  development  plans 
are  modified.   Cost  estimates  are  based  on  current  information 
from  disposal  facilities/vendors  and  are  subject  to  change. 
Disposal  costs  for  soils  may  rise  sharply  as  excavations  for  the 
Central  Artery/Third  Harbor  Tunnel  project  get  underway. 

Table  X  provides  a  summary  of  anticipated  excavation  quantities 
and  foundations  for  the  Ruggles  Center  development. 

9-02.   POINT  SOURCE  AREA  EXCAVATION/REMOVAL 

Based  upon  the  presence  of  elevated  levels  of  petroleum 
hydrocarbons  and  PCBs  in  soils  left  in  excavations  in  1991 
performed  to  remove  underground  storage  tanks  at  locations  shown 
on  Figure  13,  it  is  recommended  that  these  contaminated  materials 
be  selectively  excavated  and  removed  for  appropriate  disposal. 
It  is  estimated  that  approximately  500  cu.  yds.  of  contaminated 
soil  will  be  excavated  in  these  point  source  areas  that  would 
require  off-site  disposal.   It  is  anticipated  that  5000  to  7500 
cu.  yd.  of  fill  will  be  excavated  to  reach  the  contaminated  soil. 
Of  this  preliminary  excavation,  at  least  90  percent  is  expected 
to  be  re-useable  as  fill,  but  specific  controlled  segregation  of 
excavated  material  will  be  necessary. 

Of  the  500  cu.  yds.  requiring  off-site  disposal,  approximately 
400  cu.  yds.  would  require  off-site  disposal  at  an  in-state 
asphalt  batch  plant  (recycling  facility) .   It  is  anticipated  that 
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the  remaining  100  cu.  yds.  of  material,  excavated  from  the 
location  of  the  waste  oil  tank  on  the  Low  Rise  site  between 
Buildings  1  and  2,  would  require  off-site  disposal  at  an  out-of- 
state  secure  landfill  facility  due  to  the  presence  of  PCBs.   The 
costs  estimated  for  disposal  of  these  materials  are  as  follows: 

In-State  Asphalt  Batching  ($105/cu.  yd.)  $42,000 

Out-of-State  Landfill  ($200/cu.  yd.)      $20.000 

or  Incineration  ($500/cu.  yd.)         $50.000 

TOTAL:  $62,000  -  $92,000 

NOTE:   Out-of-state  transportation  costs  are  not  included  since 
they  will  be  dependent  upon  the  facility  selected  but  are 
expected  to  be  generally  on  the  order  of  $50  to  $100  per  cubic 
yard. 

9-03.   OIL/WATER  RECOVERY  TRENCH 

Phase-separated  liquid  petroleum  hydrocarbons  were  identified  on 
the  groundwater  surface  in  the  vicinity  of  monitoring  well  B7-0W. 
Removal  of  this  floating  product  will  be  required  as  part  of  site 
remediation.   Recommended  removal  technique  will  be  by 
installation  of  an  interceptor  trench  and  pneumatic  product 
recovery  pump  system.   It  is  estimated  that  approximately  2,000 
cu.  yds.  of  soil  will  be  excavated  for  installation  of  the 
interceptor  trench  system  if  placed  in  an  open-cut  excavation 
located  through  the  middle  of  the  contaminated  zone. 
Approximately  50%  of  the  soil  excavated  is  expected  to  require 
off-site  disposal  at  an  in-state  asphalt  batch  plant.   It  is 
assumed  that  the  remaining  50%  will  be  suitable  for  disposal  at 
an  in-state  lined  landfill,  but  may  be  able  to  be  stockpiled  for 
backfill  of  the  trench  after  recovery  operations  are  complete. 
Off-site  disposal  of  up  to  30,000  gallons  of  recovered  product 
and  water  will  be  required  at  a  recycling  facility.   The 
interceptor  trench  oil  recovery  system  will  operate  for  a  one 
year  period.   The  estimated  costs  to  implement  the  recommended 
product  recovery  activities  include: 

Interceptor  Trench  Installation  $25,000 

In-State  Asphalt  Batching  ($105/cu.yd. )  $105,000 

In-State  Landfill  ($50/cu.yd.)  $50,000 

Oil/Water  Recovery  System  $20,000 

Operation  &  Maintenance  $15,000 

Disposal  of  Oil/Water  (1.25/gal)  $37.500 

TOTAL  $252,500 

Decommission  costs  for  the  trench  after  product  recovery  is 
complete  is  estimated  at  approximately  $30,000. 
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9-04.   BUILDING  1 

It  is  anticipated  that  up  to  11,500  cu.  yds.  of  soil  will  be 
excavated  during  construction  of  Building  1  primarily  for 
foundation  installation.   It  is  assumed  that  approximately  7,000 
cu.  yds  of  this  material  could  be  reused  on-site  as  structural  or 
common  fill  during  construction  of  Building  1.   Of  the  remaining 
4,500  cu.  yds  of  material,  it  is  assumed  that  80%  would  require 
off-site  disposal  as  Urban  Fill  at  an  in-state  lined  landfill, 
10%  would  require  off-site  disposal  at  an  in-state  asphalt  batch 
plant,  and  the  remaining  10%  would  be  building  rubble  and  require 
off-site  disposal  as  demolition  debris.   It  is  anticipated  that 
up  to  120,000  gallons  of  excess  precipitation  runoff  would  be 
collected  during  earthwork  and  foundation  construction  and 
processed  through  the  mobile  carbon  absorption  unit  during  the 
construction  of  Building  1.   It  is  assumed  that  the  water  would 
be  collected  in  a  holding  tank(s)  and  processed  in  batches  of 
20,000  gallons  per  day.    The  estimated  costs  for  disposal  of 
contaminated  material  include: 

On-Site  Reuse  ($8/cu.yd) $56,800 

In-State  Lined  Landfill  ($50/cu.yd) $180,000 

In-State  Asphalt  Batching  ($105/cu.yd) $47,250 

Demolition  Debris  ($20/cu.yd) $9,000 

Water  Treatment/Disposal  (6  days  @  $2,000/day)  $12.000 

TOTAL  $304,250 

The  above  cost  estimate  is  reflective  of  excavate  and  replace  for 
foundation  construction.  Costs  will  very  depending  on  the  actual 
method  for  foundation  construction  selected  for  construction. 


9-05.   BUILDING  2 

It  is  anticipated  that  up  to  8,200  cu.  yds.  of  soil  will  be 
excavated  during  construction  of  Building  2.   It  is  assumed  that 
approximately  2,500  cu.  yds  of  this  material  could  be  reused 
on-site  as  structural  or  common  fill  for  construction  of  Building 
2.   Of  the  remaining  5,700  cu.  yds  of  material,  it  is  assumed 
that  60%  would  require  off-site  disposal  as  Urban  Fill  at  an  in- 
state lined  landfill,  30%  would  require  off-site  disposal  at  an 
in-state  asphalt  batch  plant,  and  the  remaining  10%  would  be 
building  rubble  and  require  off-site  disposal  as  demolition 
debris.   It  is  anticipated  that  up  to  160,000  gallons  of  excess 
precipitation  runoff  would  be  processed  through  the  mobile  carbon 
absorption  unit  during  construction.   It  is  assumed  that  the 
water  would  be  collected  in  a  holding  tank(s)  and  processed  in 
batches  of  20,000  gallons  per  day.   The  estimated  costs  for 
disposal  of  this  material  include. 
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On-Site  Reuse  ($8/cu.yd) $  20,000 

In-State  Lined  Landfill  ($50/cu.yd) $171,000 

In-State  Asphalt  Batching  ($105/cu.yd) $179,550 

Demolition  Debris  ($20/cu.yd) $  11,400 

Water  Treatment/Disposal  (8  days  @  $2,000/day)-  $  16,000 

TOTAL  $397,950 


9-06.   BUILDING  3 

It  is  anticipated  that  up  to  6,700  cu.  yds.  of  soil  will  be 
excavated  during  construction  of  Building  3.   It  is  assumed  that 
approximately  1,000  cu.  yds  of  this  material  could  be  reused 
on-site  as  structural  or  common  fill.   Of  the  remaining  5,700  cu. 
yds  of  material,  it  is  assumed  that  60%  would  require  off-site 
disposal  as  Urban  Fill  at  an  in-state  lined  landfill,  30%  would 
require  off-site  disposal  at  an  in-state  asphalt  batch  plant,  and 
the  remaining  10%  would  require  off-site  disposal  as  demolition 
debris.   It  is  anticipated  that  up  to  160,000  gallons  of  excess 
precipitation  runoff  would  be  processed  through  the  mobil  carbon 
absorption  unit  during  construction.   It  is  assumed  that  the 
water  would  be  collected  in  a  holding  tank(s)  and  processed  in 
batches  of  20,000  gallons  per  day.   The  estimated  costs  for 
disposal  of  this  material  include. 

On-Site  Reuse  ($8/cu.yd) $   8,000 

In-State  Lined  Landfill  ($50/cu.yd) $171,000 

In-State  Asphalt  Batching  ($105/cu.yd) $179,550 

Demolition  Debris  ($20/cu.yd) $  11,400 

Water  Treatment/Disposal  (8  days  @  $2,000/day)  $  16,000 

TOTAL  $385,950 


9-07.   BUILDING  4 

It  is  anticipated  that  up  to  5,700  cu.  yds.  of  soil  will  be 
excavated  during  construction  of  Building  4  and  the  adjacent 
playground.   It  is  assumed  that  approximately  900  cu.  yds  of  this 
material  could  be  reused  on-site  as  structural  or  common  fill. 
Of  the  remaining  4,800  cu.  yds  of  material,  it  is  assumed  that 
80%  would  require  off-site  disposal  as  Urban  Fill  at  an  in-state 
lined  landfill,  10%  would  require  off-site  disposal  at  an  in- 
state asphalt  batch  plant,  and  the  remaining  10%  would  require 
off-site  disposal  as  demolition  debris.   It  is  assumed  that  the 
playground  area  will  be  capped  with  an  impervious  surface  (e.g., 
asphalt)  and/or  landscaped  areas  to  prevent  the  possibility  of 
contact  with  contaminated  soils.   It  is  anticipated  that  up  to 
110,000  gallons  of  excess  precipitation  runoff  would  be  processed 
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through  the  mobil  carbon  absorption  unit  during  construction.   It 
is  assumed  that  the  water  would  be  collected  in  a  holding  tank(s) 
and  processed  in  batches  of  20,000  gallons  per  day.   The 
estimated  costs  for  disposal  of  this  material  include. 

On-site  Reuse  ($8/cu.yd) $   7,200 

In-State  Lined  Landfill  ($50/cu.yd) $192,000 

In-State  Asphalt  Batching  ($105/cu.yd) $  50,400 

Demolition  Debris  ($20/cu.yd) $   9,600 

Water  Treatment/Disposal  (5.5  days  @  $2,000/day)  $  11.000 

TOTAL:  $270,200 


9-08.   BUILDING  5 

It  is  anticipated  that  up  to  30,000  cu.  yds.  of  soil  will  be 
excavated  during  construction  of  Building  5.   It  is  assumed  that 
approximately  6,000  cu.  yds  of  this  material  could  be  reused 
on-site  as  structural  or  common  fill.   Of  the  remaining  24,000 
cu.  yds.  of  material,  it  is  assumed  that  60%  would  require  off- 
site  disposal  as  Urban  Fill  at  an  in-state  lined  landfill,  30% 
would  require  off-site  disposal  at  an  in-state  asphalt  batch 
plant,  and  the  remaining  10%  would  require  off-site  disposal  as 
demolition  debris.   It  is  anticipated  that  up  to  250,000  gallons 
of  excess  groundwater  and  precipitation  runoff  would  be  processed 
through  the  on-site  mobil  carbon  absorption  unit  during 
construction.   It  is  assumed  that  the  water  would  be  collected  in 
a  holding  tank(s)  and  processed  in  batches  of  20,000  gallons  per 
day.   The  estimated  costs  for  disposal  of  this  material  include. 

On-Site  Reuse  ($8/cu.yd) $  48,000 

In-State  Lined  Landfill  ($50/cu.yd) $720,000 

In-State  Asphalt  Batching  ($105/cu.yd) $756,000 

Demolition  Debris  ($20/cu.yd) $  48,000 

Water  Treatment/Disposal  (12.5  days  @  $2,000/day)  $  25.000 

TOTAL  $1,597,000 


9-09.   LOW  RISE  (BLDGS.  1&2) 

It  is  anticipated  that  up  to  1,400  cu.  yds.  of  soil  will  be 
excavated  during  construction  of  this  Low  Rise.   It  is  assumed 
that  approximately  900  cu.  yds.  of  this  material  could  be  reused 
on-site  as  structural  or  common  fill.   Of  the  remaining  500  cu. 
yds.  of  material,  it  is  assumed  that  70%  would  require  off-site 
disposal  as  Urban  Fill  at  an  in-state  lined  landfill,  20%  would 
require  off-site  disposal  at  an  in-state  asphalt  batch  plant,  and 
the  remaining  10%  would  require  off-site  disposal  as  demolition 
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debris.   It  is  anticipated  that  up  to  60,000  gallons  of  excess 
precipitation  runoff  would  be  treated  through  the  carbon 
absorption  unit  during  construction.   It  is  assumed  that  the 
water  would  be  collected  in  a  holding  tank(s)  and  processed  in 
batches  of  20,000  gallons  per  day.   The  estimated  costs  for 
disposal  of  this  material  include. 

On-Site  Reuse  ($8/cu.yd) $  7,200 

In-State  Lined  Landfill  ($50/cu.yd) $17,500 

In-State  Asphalt  Batching  ($105/cu.yd) $10,500 

Demolition  Debris  ($20/cu.yd) $  1,000 

Water  Treatment/Disposal  (3  days  @  $2,000/day)  $  6.000 

TOTAL  $42,200 


9-10.   LOW  RISE  (BLDGS.  3&4) 

It  is  anticipated  that  up  to  1,800  cu.  yds.  of  soil  will  be 
excavated  during  construction  of  this  Low  Rise.   It  is  assumed 
that  approximately  1,100  cu.  yds.  of  this  material  could  be 
reused  on-site  as  structural  or  common  fill.   Of  the  remaining 
700  cu.  yds.  of  material,  it  is  assumed  that  80%  would  require 
off-site  disposal  as  Urban  Fill  at  an  in-state  lined  landfill, 
10%  would  require  off-site  disposal  at  an  in-state  asphalt  batch 
plant,  and  the  remaining  10%  would  require  off-site  disposal  as 
demolition  debris.   It  is  anticipated  that  up  to  80,000  gallons 
of  precipitation  runoff  would  be  processed  through  the  carbon 
absorption  unit  during  construction.   It  is  assumed  that  the 
water  would  be  collected  in  a  holding  tank(s)  and  processed  in 
batches  of  20,000  gallons  per  day.   The  estimated  costs  for 
disposal  of  this  material  include. 

On-Site  Reuse  ($8/cu.yd) $  8,800 

In-State  Lined  Landfill  ($50/cu.yd) $28,000 

In-State  Asphalt  Batching  ($105/cu.yd) $  7,350 

Demolition  Debris  ($20/cu.yd) $  1,400 

Water  Treatment/Disposal  (4  days  @  $2,000/day)-  $  8.000 

TOTAL  $53,550 


9-11.   PUBLIC  PLAZA 

Based  on  cut  and  fill  calculations  performed  by  the  Halvorson 
Company,  Inc.  (landscape  architects  and  site  planning  consultants 
for  the  project),  H&A  estimates  that  approximately  1,600  cu.  yds. 
of  soil  will  be  excavated  beneath  the  existing  roadway  material 
for  the  Public  Plaza.   This  estimate  includes  excavations  for  the 
proposed  subgrades  and  utilities. 


-49- 


An  estimated  2,800  cu .  yds.  of  existing  roadway  material  will 
also  require  excavation.   It  is  our  understanding  that  the 
Contractor  intends  to  process  this  material  on-site  and  re-use  it 
as  a  reclaimed  pavement  material  for  propose  sub-base/base  coarse 
material  in  the  public  plaza  roadways  and  in  the  interim  parking 
area . 

Of  the  estimated  1,600  cu .  yds.  of  excavated  soil,  it  is  assumed 
that  none  of  this  material  would  be  reused  on-site  due  to  the 
limited  amount  of  backfill  required.   It  is  assumed  that  80% 
would  require  off-site  disposal  as  Urban  Fill  at  an  in-state 
lined  landfill,  10%  would  require  off-site  disposal  at  an 
in-state  asphalt  batch  plant,  and  the  remaining  10%  would  require 
off-site  disposal  as  demolition  debris.   The  estimated  costs  for 
disposal  of  this  material  include. 

In-State  Lined  Landfill  ($50/cu.yd) $  64,000 

In-State  Asphalt  Batching  ($105/cu.yd) $  16,800 

Demolition  Debris  ($20/cu.yd) $   3,200 

TOTAL  $  84,000 


9-12.   INTERIM  PARKING 

It  is  anticipated  that  up  to  11,000  cu.  yds.  of  soil  will  be 
excavated  during  construction  of  the  interim  parking  areas.   It 
is  assumed  that  none  of  this  material  would  be  reused  on-site  due 
to  the  limited  amount  of  backfill  required.   It  is  assumed  that 
80%  would  require  off-site  disposal  as  Urban  Fill  at  an  in-state 
lined  landfill,  10%  would  require  off-site  disposal  at  an 
in-state  asphalt  batch  plant,  and  the  remaining  10%  would  require 
off-site  disposal  as  demolition  debris.   The  estimated  costs  for 
disposal  of  this  material  include. 

In-State  Lined  Landfill  ($50/cu.yd) $440,000 

In-State  Asphalt  Batching  ($105/cu.yd) $115,500 

Demolition  Debris  ($20/cu.yd) $  22,000 


TOTAL  $577,500 
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SUMMARY  OF  REMEDIATION  COSTS 

o  Point  Source  Excavation/Removal $  62,000-92,000 

o  Oil/Water  Recovery  Trench $252,500 

o  Building  1 $304,250 

o  Building  2 $397,950 

o  Building  3 $385,950 

o  Building  4 $270,200 

o  Building  5 $1,597,000 

o  Low  Rise  (Bldgs.  1&2) $  42,200 

o  Low  Rise  (Bldgs.  3&4) $  53,550 

o  Public  Plaza $  84,000 

o  Interim  Parking $577,  500 

TOTAL:  $4,057,100 

These  costs  are  premium  costs  associated  with  response  actions 
and  do  not  include  contractor  costs  for  soil  excavation, 
stockpiling,  or  loading  of  excavated  material  for  off-site 
transport.   It  is  anticipated  that  testing  requirements  for  off- 
site  disposal  options  will  range  from  approximately  $5  to  $10  per 
cu.yd.,  and  will  be  dependent  upon  the  quantities  of  excavate, 
level  of  contamination  and  testing  requirements  of  the  disposal 
facility.   In  addition,  costs  do  not  include  construction 
monitoring,  confirmatory  testing  (soil  or  water) ,  completion  of 
final  inspection  report (s),  or  other  consulting  engineering  or 
construction  services  associated  with  actual  implementation  of 
remedial  measures  at  the  site. 
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28  February  1992  and  23  March  1992. 
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Massachusetts,"  by  Haley  &  Aldrich,  Inc.,  dated  31  March 
1989. 

7.  "Report  on  Phase  Two  Oil  and  Hazardous  Material  Site 
Evaluation,  Parcel  18  and  Parcel  18B,  Boston,  Massachusetts," 
by  Haley  &  Aldrich,  Inc.,  dated  30  October  1989. 

8.  "Report  on  Phase  IIA  Oil  and  Hazardous  Material  Site 
Evaluation,  Parcel  18B,  Boston,  Massachusetts,"  by  Haley  & 
Aldrich,  Inc.,  dated  9  April  1992. 

9.  Plan  entitled  "Ruggles  Center  Grading  Plan,"  by  The  Halvorson 
Co.,  Inc.,  dated  14  April  1992;  scale  1"=20/. 

10.  Letter,  with  plans  transmitted  therewith,  regarding  MCP  Phase 
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Venture,  dated  22  April  1992. 
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Tables 


TABLE  I 

SUMMARY  OF  FORMER  SITE 

USAGE 

WITH 

POTENTIAL  FOR  CONTAMINATION 

Parcel  18  and  Parcel 

18B 

Boston,  Massachusetts 

key 

Previous  Usaqe 

Approximate  dat 
Operation 

ss  of 

Possible  Types  of 

Contaminants 

A. 

Filling  Station: 

Calso  Gas  Station  and  others 

1940-1955 

petroleum  products, 

solvents. 

metals 

B. 

Filling  Station: 

Columbus  Avenue  Service  Stat i or 

and  others 

1930-1965 

petroleum  products, 

solvents, 

metals 

C. 

Tool  and  Lubrication  Equipment 
Selby  Auto  Supply  Co. 

Co.  1935-1955 
1955-1965 

petroleum  products, 

solvents 

D. 

Artistic  Metal,  Inc. 
Plumber 

1955-1965 
1940-1945 

petroleum  products, 

metals 

E. 

Metal  Craft  Screens 

1935-1955 

petroleum  products. 

solvents, 

metals 

F. 

Woodward  Auto  Repair 

1939-1955 

petroleum  products. 

solvents. 

metals 

G. 

Chevron  Filling  Station 

1930-1970 

petroleum  products. 

solvents. 

metals 

H. 

Salem  Press 

1960 

dichromaters,  nitric  acid, 
petroleum  products,  lead,  cyanide. 

*- 

mecuric  chloride,  etc. 

I. 

B&C  Shell  Filling  Station 

1957-1978 

petroleum  products, 

solvents, 

metals 

Sid's  Service  Station 

J. 

Al len  Eng.  Co. 

Mel  fore  Machine  Shop 

Dean  Transportation  Co.,  Inc.  • 

Trucking 
Weston  Parlor  Frame  Co.  - 

Woodwork 

1955 
1945 
1960 

1965 

petroleum  products, 

solvents. 

metals 

K. 

Woodies  Flying  A  Service  Station    1950-1966 

petroleum  products. 

solvents. 

metals 

L. 

Fill ing  Station: 

Crosby  Gas  Station  and  others 

1930-1950 

petroleum  products, 

solvents. 

metals 

M. 

Coal  Yard 

1900 

coal  residues 

-  Continued  - 

HALEY  &  ALDRICH.  INC.  

TABLE  I 

(Continued) 

SUMMARY  OF  FORMER  SITE  USAGE 

WITH  POTENTIAL  FOR  CONTAMINATION 

Parcel  18  and  Parcel  18B 
Boston,  Massachusetts 


Key  No.    Previous  Usage 


R. 


Wash  &  Dry 

Day  &  Night  Laund-O-Mat 

Raincoat  Mfrs.,  Wales  Manuf.,  Inc. 

Babb  CH  Co.,  Inc.  (oven  mfrs.) 

Laundry 

Tremont  Fuel  Co. 

A.S.  Sis.  Co.  Junk  Dlrs. 

Moores  Mach.  Co.,  Inc. 
Auto  Repairs 


Approximate  dates  of 
Operation 

1960-1965 


1950 

1960 

1965 

1950-1960 
1960 

1960 


Possible  Types  of 

Contaminants 

solvents 


petroleum  products,  solvents 

petroleum  products,  solvents,  metals 

solvents 

petroleum  products,  metals 


petroleum 

products,  solvents,  metals 


Note:  Approximate  dates  of  operation  based  upon  listings  in  City  of  Boston  Directories  and 
information  on  file  at  the  City  of  Boston  Fire  Prevention  Bureau. 
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TABLE  III 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 

FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 


Parcel  18  and  Parcel  18B 
Boston,  Massachusetts 


BORING 

NUMBER 

P18-1 


SAMPLE 

NUMBER 


P18-2 


P18-3 


DEPTH 

(feet) 


SAMPLE 

TYPE 


SI 

0.0-  2.0 

FILL 

S2 

2.0-  4.0 

FILL 

S3 

5.0-  7.0 

FILL 

S4 

7.0-  9.0 

FILL 

S5 

9.0-11.0 

FILL 

S6 

11.0-13.0 

FILL 

S7 

13.0-14.5 

FILL 

S8 

15.0-17.0 

FILL 

SI 

0.0-  2.0 

FILL 

S3 

4.0-  6.0 

FILL 

S5 

8.0-10.0 

FILL 

S7 

12.0-13.5 

FILL 

S7A 

13.5-14.0 

FILL 

S8 

14.0-16.0 

SAND 

S9 

16.0-18.0 

SAND 

S10 

18.0-20.0 

SAND 

Sll 

20.0-22.0 

SAND 

S12 

22.0-24.0 

SAND 

S13 

24.0-25.0 

SAND 

S13A 

25.0-26.0 

SAND 

SI 

0.0-  2.0 

FILL 

S2 

2.0-  4.0 

FILL 

S3 

4.0-  6.0 

FILL 

S4 

6.0-  8.0 

FILL 

S5 

8.0-10.0 

SAND 

S6 

14.5-16.5 

SAND 

S7 

16.5-18.5 

SAND 

HNU* 

HNU* 

SAMPLE 

BACKGROUND 

(ppm)** 

(ppm)**    REMARKS 

1.0 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

1.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6      Petroleui 

0.6 

0.6 

36.0 

0.6 

200 

0.6 

300 

0.6 

240 

0.6 

5.0 

0.6 

1.0 

0.6      Petroleu 

1.6 

0.6 

0.6 

0.6 

0.6 

0.6 

1.0 

0.6 

5.8 

0.6 

2.0 

0.6 

1.6 

0.6 

1.0 

0.6 

7.2 

0.6 

2.6 

0.6 

continued 


HALEY  &  ALDRICH,  INC. 


TABLE  III 

(Continued) 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 

FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 

Parcel  18  and  Parcel  18B 
Boston,  Massachusetts 


HNU* 

HNU* 

BORING 

SAMPLE 

DEPTH 

SAMPLE 

SAMPLE 

BACKGROUND 

NUMBER 

NUMBER 

(feet) 

TYPE 

(DDm)** 

(ppm)** 

REMARKS 

P18-4 

SI 

0.0-  2.0 

FILL 

0.8 

0.6 

S3 

4.0-  6.0 

FILL 

0.6 

0.6 

S4 

6.0-  8.0 

FILL 

0.7 

0.6 

S6 

10.0-12.0 

FILL 

0.6 

0.6 

S7 

12.0-14.0 

SAND 

1.2 

0.6 

S8 

14.0-16.0 

SAND 

1.0 

0.6 

S9 

16.0-18.0 

SAND 

0.6 

0.6 

Bl 

SI 

0.0-2.0 

FILL 

0.6 

0.6 

S2 

5.0-7.0 

FILL 

0.6 

0.6 

S3 

10.0-12.0 

FILL 

0.6 

0.6 

S4 

12.0-14.0 

FILL/SILT 

0.6 

0.6 

S5 

14.0-16.0 

SILT 

0.6 

0.6 

S6 

16.0-18.0 

SAND 

0.6 

0.6 

S7 

18.0-20.0 

GRAVEL 

0.6 

0.6 

S8 

20.0-22.0 

SAND 

0.6 

0.6 

S9 

22.0-24.0 

SILT 

0.6 

0.6 

S10 

24.0-26.0 

SAND 

1.0 

0.6 

Sll 

26.0-28.0 

SAND/CLAY 

0.6 

0.6 

S12 

28.0-30.0 

CLAY 

0.6 

0.6 

B2 

SI 

0.0-2.0 

FILL 

0.6 

0.6 

S2 

5.0-6.1 

FILL 

0.6 

0.6 

S3 

10.0-11.1 

FILL 

0.6 

0.6 

B2B 

S3A 

10.0-12.0 

ORG.  SILT 

0.6 

0.6 

S4 

12.0-14.0 

ORG.  SILT 

0.6 

0.6 

S5 

14.0-16.0 

ORG.  SILT 

0.6 

0.6 

S6 

16.0-18.0 

PEAT 

0.6 

0.6 

S7 

18.0-20.0 

ORG.  SILT 

0.6 

0.6 

S8 

20.0-22.0 

GRAVEL 

0.6 

0.6 

S9 

22.0-24.0 

SAND 

0.8 

0.6 

S10 

24.0-26.0 

SAND 

0.6 

0.6 

Sll 

26.0-28.0 

SAND 

1.2 

0.6 

S12 

28.0-29.5 

SAND 

1.6 

0.6 

S13 

30.0-32.0 

SAND 

1.2 

0.6 

-   continued 


1 HALEY    &    ALDRICH,    INC. 


BORING 
NUMBER 

B3 


B3B 


B4 


TABLE  III 

(Continued) 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 

FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 

Parcel  18  and  Parcel  18B 
Boston,  Massachusetts 


SAMPLE 
NUMBER 

SI 
S2 
S3 
S4 
S5 
S6 
S7 
S8 
S9 
S10 

SI 

S2 

S3 

S4 

S5 

S6 

S7 

S8 

S9 

S10 

Sll 

S12 

S13 

SI 

S2 

S3 

SA 

S5 

S6 

S7 

S8 

S9 

S10 

Sll 

S12 

S13 

S14 


DEPTH 
(feet) 

0.0-2.0 

5.0-7.0 

10.0-12.0 

12.0-14.0 

14.0-16.0 

16.0-18.0 

18.0-20.0 

20.0-22.0 

22.0-24.0 

24.0-26.0 

1.0-3.0 

3.0-5.0 

5.0-7.0 

7.0-9.0 

9.0-11.0 

11.0-13.0 

13.0-15.0 

15.0-17.0 

17.0-19.0 

20.0-22.0 

22.0-24.0 

24.0-26.0 

26.0-28.0 

1.0-3.0 

3.0-5.0 

5.0-7.0 

7.0-8.2 

9.0-11.0 

11.0-12.5 

13.0-15.0 

15.0-17.0 

17.0-19.0 

19.0-21.0 

21.0-23.0 

23.0-25.0 

25.0-27.0 

30.0-32.0 


SAMPLE 
TYPE 

FILL 

FILL 

FILL 

FILL 

FILL 

SAND 

SAND 

SAND 

SAND/CLAY 

CLAY 

FILL 

FILL 

FILL 

FILL 

FILL 

FILL 

FILL 

FILL 

SAND 

SAND 

SAND/CLAY 

CLAY 

CLAY 

FILL 
FILL 
FILL 
FILL 
FILL 
FILL 
FILL 
FILL 
SAND 
SAND 
SAND 
SAND 
SAND 
CLAY 


HNU* 
SAMPLE 
(ppm)** 

0.8 

1.8 

3.2 

24 

70 

110 

130 

18.0 

12.0 

15.0 

4.2 

11.2 

18.2 

2.6 

5.4 

7.0 

6.2 

44 

NA 

24 

3.4 

5.2 

3.4 

1.2 

12.0 

7.2 

12.2 

8.0 

17.0 

13.0 

11.0 

3.0 

2.4 

1.8 

1.4 

1.4 

1.2 


HNU* 
BACKGROUND 
(ppm)** 


0. 
0. 
0. 
0, 
0, 


1.6 
1.6 
1.8 
1.6 
1.6 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 

0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 


REMARKS 


Fumes 


Petroleum  Odor 
Petroleum  Odor 
Petroleum  Odor 
Petroleum  Odor 
Petroleum  Odor 


-   continued  - 


1 HALEY    &    ALDRICH,    INC. 


TABLE  III 

(Continued) 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 

FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 

Parcel  18  and  Parcel  18B 
Boston,  Massachusetts 


BORING 
NUMBER 

B5 


B6 


B7 


L 


HNU* 

HNU* 

SAMPLE 

DEPTH 

SAMPLE 

SAMPLE 

BACKGROUND 

NUMBER 

Cfeet) 

TYPE 

(DDm)** 

(ppm)** 

REMARKS 

SI 

1.0-3.0 

FILL 

6.6 

1.1 

S2 

3.0-5.0 

FILL 

11.2 

1.1 

S3 

5.0-7.0 

FILL 

6.4 

1.1 

S4 

7.0-9.0 

FILL 

3.6 

1.1 

S5 

9.0-11.0 

FILL 

4.0 

1.1 

S6 

11.0-13.0 

FILL 

15.8 

1.1 

Petroleum 

Odor 

S7 

13.0-15.0 

FILL 

22 

1.1 

Petroleum 

Odor 

S8 

15.0-17.0 

SAND 

8.0 

1.0 

Petroleum 

Odor 

S9 

17.0-19.0 

SAND 

19.2 

1.0 

Soil  Discolored 

S10 

19.0-21.0 

CLAY 

9.0 

1.0 

Sll 

21.0-23.0 

CLAY 

4.6 

1.0 

SI 

1.0-3.0 

FILL 

1.8 

1.0 

S2 

3.0-5.0 

FILL 

2.2 

1.0 

S3 

5.0-7.0 

FILL 

0.8 

0.8 

S4 

7.0-9.0 

FILL 

5.0 

0.8 

S5 

9.0-11.0 

FILL 

20 

0.8 

S6 

11.0-13.0 

FILL 

13.8 

0.8 

S7 

13.0-15.0 

FILL 

58 

0.8 

Petroleum 

Odor 

S8 

15.0-17.0 

FILL 

184 

0.8 

Petroleum 

Odor 

S9 

17.0-19.0 

FILL/SAND 

176 

1.2 

Petroleum 

Odor 

S10 

19.0-21.0 

SAND 

160 

1.2 

Petroleum 

Odor 

Sll 

21.0-23.0 

SAND 

6.2 

1.2 

S12 

25.0-27.0 

CLAY 

22 

1.2 

S13 

27.0-29.0 

CLAY 

52 

1.2 

SI 

1.0-3.0 

FILL 

1.4 

1.2 

S2 

3.0-5.0 

FILL 

3.2 

1.2 

S3 

5.0-7.0 

FILL 

NA 

- 

S4 

7.0-9.0 

FILL 

6.4 

1.2 

S5 

9.0-11.0 

FILL 

0.4 

0.4 

S6 

11.0-13.0 

FILL 

1.6 

0.4 

S7 

13.0-15.0 

FILL 

74 

0.4 

Petroleum 

Odor 

S8 

15.0-17.0 

FILL/SAND 

138 

0.8 

Petroleum 

Odor 

S9 

17.0-19.0 

SAND 

92 

0.8 

Petroleum 

Odor 

S10 

20.0-22.0 

SAND 

120 

0.8 

Petroleum 

Odor 

Sll 

22.0-24.0 

SAND 

18.2 

0.8 

continued  - 


HALEY  &  ALDRICH,  INC. 


BORING 
NUMBER 

B7 
(cont. ) 


B8 


B9 


TABLE  III 

(Continued) 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 

FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 

Parcel  18  and  Parcel  18B 
Boston,  Massachusetts 


SAMPLE 
NUMBER 

S12 
S13 
S14 
S15 

SI 

S2 

S3 

S4 

S5 

S6 

S7 

S8 

S9 

S10 

Sll 

S12 

S13 

S14 

S15 

SI 

S2 

S3 

S4 

S5 

S6 

S7 

S8 

S9 

S10 

Sll 

S12 

S13 

S14 

S15 


DEPTH 
(feet) 

24.0-26.0 
26.0-28.0 
28.0-30.0 
30.0-32.0 

1.0-3.0 

3.0-5.0 

5.0-7.0 

7.0-9.0 

9.0-11.0 

11.0-13.0 

13.0-15.0 

15.0-17.0 

19.0-21.0 

21.0-23.0 

23.0-25.0 

25.0-27.0 

27.0-29.0 

29.0-31.0 

31.0-33.0 

1.0-3.0 

3.0-5.0 

5.0-7.0 

7.0-9.0 

9.0-11.0 

11.0-13.0 

13.0-15.0 

15.0-17.0 

17.0-19.0 

20.0-22.0 

22.0-24.0 

24.0-26.0 

26.0-28.0 

30.0-32.0 

32.0-34.0 


SAMPLE 
TYPE 

SAND 

SAND/CLAY 
CLAY 
CLAY 

FILL 

FILL 

FILL 

FILL 

FILL 

FILL 

FILL 

FILL 

FILL 

FILL 

ORG.  SILT 

ORG.  SILT 

ORG.  SILT 

CLAY 

CLAY 

FILL 
FILL 
FILL 
FILL 
FILL 
FILL 
FILL 
SAND 
SAND 
SAND 
SAND 
SAND 
SAND 
CLAY 
CLAY 


HNU* 

HNU* 

SAMPLE 

BACKGROUND 

(m>m)** 

(pom)** 

REMARKS 

4.2 

0.8 

2.4 

0.8 

2.2 

0.8 

3.4 

0.8 

2.0 

0.8 

1.6 

0.8 

2.0 

0.8 

1.8 

0.8 

1.2 

0.8 

1.4 

0.8 

1.4 

0.8 

1.0 

0.8 

1.0 

0.8 

4.0 

0.8 

0.8 

0.8 

1.0 

0.8 

1.2 

0.8 

1.2 

0.8 

1.4 

0.8 

1.0 

0.4 

4.2 

0.4 

2.0 

0.4 

1.8 

0.4 

3.4 

0.4 

1.8 

0.4 

1.0 

0.4 

0.8 

0.4 

0.8 

0.4 

0.8 

0.4 

1.0 

0.4 

0.8 

0.4 

0.8 

0.4 

1.0 

0.4 

1.0 

0.4 

continued 


1 —  HALEY  &  ALDRICH,  INC. 


TABLE  III 

(Continued) 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 

FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 

Parcel  18  and  Parcel  18B 
Boston,  Massachusetts 


HNU* 

HNU* 

BORING 

SAMPLE 

DEPTH 

SAMPLE 

SAMPLE 

BACKGROUND 

NUMBER 

NUMBER 

(feet) 

TYPE 

(Dprn)** 

(ppm)** 

REMARKS 

BIO 

SI 

1.0-3.0 

FILL 

1.0 

0.6 

S2 

3.0-5.0 

FILL 

1.2 

0.6 

S3 

5.0-7.0 

FILL 

1.0 

0.6 

S4 

7.0-9.0 

FILL 

1.0 

0.6 

S5 

9.0-11.0 

FILL 

11.2 

0.6 

S6 

11.0-13.0 

FILL 

8.8 

0.6 

S7 

13.0-15.0 

FILL 

1.2 

0.6 

S8 

15.0-17.0 

SAND 

1.4 

0.6 

S9 

17.0-19.0 

SAND 

1.0 

0.6 

S10 

20.0-22.0 

CLAY 

1.0 

0.6 

Sll 

22.0-24.0 

CLAY 

1.0 

0.6 

S12 

24.0-26.0 

CLAY 

1.0 

0.6 

S13 

27.0-29.0 

CLAY 

2.0 

0.6 

Bll 

SI 

1.0-3.0 

FILL 

0.8 

0.4 

S2 

3.0-5.0 

FILL 

0.8 

0.4 

S3 

5.0-7.0 

FILL 

9.2 

0.4 

S4 

7.0-9.0 

FILL 

4.4 

0.4 

S5 

9.0-11.0 

FILL 

3.0 

0.4 

Petroleum 

Odor 

S6 

11.0-13.0 

FILL 

3.8 

0.4 

Petroleum 

Odor 

S7 

13.0-15.0 

FILL 

40 

0.4 

Petroleum 

Odor 

S8 

15.0-17.0 

SAND 

62 

0.6 

Petroleum 

Odor 

S9 

17.0-19.0 

SAND 

70 

0.6 

Petroleum 

Odor 

S10 

20.0-22.0 

SAND 

10.4 

0.6 

Petroleum 

Odor 

Sll 

22.0-24.0 

SAND 

26 

0.6 

Petroleum 

Odor 

S12 

24.0-26.0 

CLAY 

3.8 

0.6 

Petroleum 

Odor 

S13 

26.0-28.0 

CLAY 

5.0 

0.6 

S14 

28.0-30.0 

CLAY 

2.0 

0.6 

S15 

30.0-32.0 

CLAY 

3.0 

0.6 

B12 

SI 

1.0-3.0 

FILL 

0.8 

0.8 

S2 

3.0-5.0 

FILL 

2.2 

0.8 

S3 

5.0-7.0 

FILL 

2.8 

0.8 

S4 

7.0-9.0 

FILL 

0.8 

0.8 

S5 

9.0-11.0 

FILL 

0.8 

0.8 

S6 

11.0-13.0 

FILL 

1.6 

0.8 

-   continued   - 


HALEY    &    ALDRICH,    INC. 


BORING 
NUMBER 

B12 
(cont. ) 


B13 


B14 


B15 


TABLE  III 

(Continued) 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 

FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 

Parcel  18  and  Parcel  18B 
Boston,  Massachusetts 


SAMPLE 
NUMBER 

S7 

S8 

S9 

S10 

Sll 

S12 

S13 

SI 

S2 

S3 

S4 

S5 

S6 

S7 

S8 

S9 

S10 

Sll 

SI 

S2 

S3 

S4 

S5 

S6 

S7 

S8 

S9 

S10 

Sll 

S12 

S13 

SI 
S2 
S3 
S4 


DEPTH 
(feet) 

13.0-15.0 
15.0-17.0 
17.0-19.0 
19.0-21.0 
21.0-22.5 
25.0-27.0 
27.0-29.0 

1.0-3.0 

3.0-5.0 

5.0-7.0 

7.0-9.0 

9.0-11.0 

11.0-13.0 

13.0-15.0 

15.0-17.0 

17.0-19.0 

20.0-22.0 

22.0-24.0 

1.0-3.0 

3.0-5.0 

5.0-7.0 

7.0-9.0 

9.0-11.0 

11.0-13.0 

13.0-15.0 

15.0-17.0 

17.0-19.0 

20.0-22.0 

22.0-24.0 

24.0-26.0 

26.0-28.0 

1.0-3.0 
3.0-5.0 
5.0-7.0 
7.0-9.0 


SAMPLE 
TYPE 

FILL 

FILL/SAND 

SAND 

SAND 

SAND 

CLAY 

CLAY 

FILL 
FILL 
FILL 
FILL 
FILL 
FILL 
FILL 
SAND 
SAND 
CLAY 
CLAY 

FILL 

FILL 

FILL 

FILL 

FILL 

FILL 

FILL 

FILL/SAND 

SAND 

SAND 

SAND 

CLAY 

CLAY 

FILL 
FILL 
FILL 
FILL 


HNU*       HNU* 
SAMPLE   BACKGROUND 
(ppm)**     (ppm)** 


4.8 
1.0 
1.0 
1.0 
1.2 
0.8 
0.8 

1.4 

NA 

11.8 

4.2 

3.0 

6.4 

9.8 

13.4 

2.0 

2.2 

2.6 

1.6 
4.0 
3.4 
4.0 
2.2 
6.8 
5.2 
1.4 
1.8 
1.8 
1.6 
1.6 
1.6 

1.4 
1.2 

1.4 
5.0 


0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 

0.4 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.6 


REMARKS 


continued  - 


1 —  HALEY  &  ALDRICH,  INC. 


BORING 
NUMBER 

B15 
(cont . ) 


B16 


B17 


TABLE  III 

(Continued) 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 

FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 

Parcel  18  and  Parcel  18B 
Boston,  Massachusetts 


SAMPLE 

NUMBER 

S5 

S6 

S7 

S8 

S9 

S10 

Sll 

S12 


DEPTH 
(feet) 

10.0-10.5 
13.0-15.0 
15.0-17.0 
17.0-19.0 
20.0-22.0 
22.0-24.0 
24. 0-26.0 
26.0-28.0 


SAMPLE 
TYPE 

FILL 

FILL 

SAND 

SAND 

CLAY/SILT 

SAND 

CLAY 

CLAY 


HNU* 
SAMPLE 
(ppm)** 

7.4 
2.1 
3.6 
5.4 
3.2 
1.8 
1.6 
2.0 


-  continued 


HNU* 
BACKGROUND 
(ppm)** 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 


SI 

1.0-3.0 

FILL 

1.2 

0.6 

S2 

3.0-5.0 

FILL 

7.0 

0.6 

S3 

5.0-7.0 

FILL 

2.2 

0.6 

SU 

7.0-9.0 

FILL 

2.6 

0.6 

S5 

9.0-11.0 

FILL 

1.0 

0.6 

S6 

11.0-130 

FILL 

2.4 

0.6 

S7 

13.0-15.0 

FILL 

1.2 

0.6 

S8 

15.0-17.0 

FILL 

1.2 

0.6 

S9 

17.0-19.0 

SAND 

1.0 

0.6 

S10 

20.0-22.0 

SAND 

1.2 

0.6 

Sll 

22.0-24.0 

SAND 

1.4 

0.6 

S12 

25.0-27.0 

SAND 

1.2 

0.6 

S13 

30.0-32.0 

CLAY 

1.4 

0.6 

S14 

32.0-34.0 

CLAY 

2.0 

0.6 

SI 

1.0-3.0 

FILL 

1.0 

0.4 

S2 

3.0-5.0 

FILL 

2.6 

0.4 

S3 

5.0-6.3 

FILL 

8.2 

0.4 

S^ 

7.0-9.0 

FILL 

2.0 

0.4 

S5 

9.0-11.0 

FILL 

4.8 

0.4 

S6 

11.0-13.0 

FILL 

2.4 

0.4 

S7 

13.0-15.0 

SILT 

1.0 

0.4 

S8 

15.0-17.0 

SAND 

1.0 

0.4 

S9 

17.0-19.0 

SAND 

1.0 

0.4 

S10 

19.0-21.0 

SAND 

1.0 

0.4 

Sll 

21.0-23.0 

SAND 

1.0 

0.4 

S12 

25.0-27.0 

CLAY 

1.2 

0.4 

S13 

27.0-29.0 

CLAY 

1.4 

0.4 

REMARKS 


Petroleum  Odor 


1 HALEY    &    ALDRICH,    INC. 


BORING 
NUMBER 

B18 


B19 


B20 


TABLE  III 

(Continued) 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 

FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 

Parcel  18  and  Parcel  18B 
Boston,  Massachusetts 


SAMPLE 

NUMBER 

SI 

S2 

S3 

S4 

S5 

S6 

S7 

S8 

S9 

S10 

Sll 

S12 

S13 

SI 

S2 

S3 

S4 

S5 

S6 

S7 

S8 

S9 

S10 

Sll 

S12 

S13 

S14 

S15 

SI 
S2 
S3 
S4 
S5 
S6 
S7 
S8 
S9 


DEPTH 
(feet) 

1.0-3.0 

3.0-5.0 

5.0-7.0 

7.0-9.0 

9.0-11.0 

11.0-13.0 

13.0-15.0 

15.0-17.0 

17.0-19.0 

20.0-22.0 

22.0-24.0 

24.0-26.0 

26.0-28.0 

1.0-3.0 

3.0-5.0 

5.0-7.0 

7.0-9.0 

9.0-11.0 

11.0-13.0 

13.0-15.0 

15.0-17.0 

17.0-19.0 

20.0-22.0 

22.0-24.0 

24.0-26.0 

26.0-28.0 

28.0-30.0 

30.0-32.0 

1.0-3.0 

3.0-3.1 

5.0-7.0 

7.0-9.0 

9.0-11.0 

11.0-13.0 

13.0-15.0 

15.0-17.0 

17.0-19.0 


SAMPLE 
TYPE 

FILL 

FILL 

FILL 

FILL 

FILL 

FILL 

SILT 

SAND 

SAND 

SAND 

SAND/CLAY 

CLAY 

CLAY 

FILL 
FILL 
FILL 
FILL 
FILL 
FILL 
FILL 
SAND 
SAND 
CLAY 
CLAY 
CLAY 
SAND 
CLAY 
CLAY 

FILL 
FILL 
FILL 
FILL 
FILL 
FILL 
FILL 
SAND 
SAND 


HNU* 
SAMPLE 
(ppm)** 

1.6 

1.0 

1.0 

1.0 

1.0 

1.0 

1.2 

12 

18.6 

24 

NA 

1.4 

1.6 

1.0 
5.4 
1.0 
1.4 
3.0 
0.8 
1.8 
2.8 
0.8 
1.0 
0.8 
0.8 
1.0 
0.8 
0.8 

0.4 

NA 

1.0 

1.4 

0.6 

0.4 

0.6 

0.6 

0.6 


HNU* 
BACKGROUND 
(ppm)** 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

0.2 


REMARKS 


Petroleum  Odor 
Petroleum  Odor 
Petroleum  Odor 


continued   - 
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0 

2 

0 

2 

0 

2 

0 

2 

0 

2 

0 

2 

TABLE  III 

(Continued) 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 

FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 

Parcel  18  and  Parcel  18B 
Boston,  Massachusetts 


BORING 
NUMBER 

B20 

(cont. ) 


HNU* 

HNU* 

SAMPLE 

DEPTH 

SAMPLE 

SAMPLE 

BACKGROUND 

NUMBER 

(feet) 

TYPE 

(pom)** 

(pom)** 

S10 

20.0-22.0 

SAND 

0.4 

0.2 

Sll 

22.0-24.0 

SAND 

0.4 

0.2 

S12 

24.0-26.0 

SAND 

0.4 

0.2 

S13 

28.0-30.0 

CLAY 

0.6 

0.2 

S14 

30.0-32.0 

CLAY 

1.0 

0.2 

REMARKS 


*   INSTRUMENT  WAS  CALIBRATED  IN  ACCORDANCE 

WITH  MANUFACTURER'S  RECOMMENDED  PROCEDURE  USING  A 
CALIBRATION  GAS  SUPPLIED  BY  THE  MANUFACTURER. 

**  ppm  REPRESENTS  CONCENTRATION  OF  DETECTABLE  VOLATILE  AND 
GASEOUS  COMPOUNDS  IN  PARTS  PER  MILLION  OF  AIR. 

NA  VALUES  NOT  AVAILABLE  DUE  EITHER  TO  NO  RECOVERY 

DURING  DRILLING  OR  TO  BREAKING  OF  SAMPLE  JAR  DURING 
TRANSPORTING  OF  SAMPLES. 


2095h 
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TABLE  III 
(continued) 

HNU  READINGS  OF  HEAOSPACE  IN  SAMPLE  JARS 
FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 

PARCEL  18B  -  PHASE  I  I A 
BOSTON,  MASSACHUSETTS 


BOR I NG 
NUMBER 


SAMPLE 

NUMBER 


DEPTH 
(feet) 


SAMPLE 
TYPE 


HNU* 
SAMPLE 

(PPM)»* 


HNU* 

BACKGROUND 

(PPM)*« 


REMARKS 


B115 


S1 

S2 

S3 

S4 

S5 

S6 

S7 

S6 

S8A 

S9 

S10 

S11 

S12 

S13 

S14 


0- 

2- 

4.5- 

6.5- 

9- 

1 1 

13- 

15- 

16.5- 

17- 

19- 

21- 

23- 

25- 

27- 


2 

2.3 
6.5 
8.5 

11 

13 

15 

16.5 

16.7 

19 

21 

23 

25 

27 

29 


FILL 

FILL 

FILL 

FILL 

FILL 

FILL 

FILL 

FILL 

SAND 

SAND 

CLAY 

SAND/CLAY 

SAND 

CLAY 

CLAY 


3.0 
2.6 
3.0 
3.0 
96.0 
28.0 
3.0 
2.8 
2.8 
3.0 
2.8 
3.0 
3.0 
2.8 
2.0 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0.8 
0.8 


B201 


SI 

S2 

S3 

S4 

S5 

S6 

S7 

S8 

S9 

S10 

S11 


0-2 

2-4 

4-6 

6-6.8 

8-10 
10-12 
12-14 
14-16 
16-18 
18-20 
20-22 


FILL 

FILL 

FILL 

FILL 

FILL 

FILL 

FILL 

FILL 

FILL 

SAND/CLAY 

SAND/CLAY 


3.4 

2.6 

6.2 

72.0 

92.0 

92.0 

130.0 

160.0 

182.0 

140.0 

6.0 


Petroleum  odor 


B202 


SI 
S2 
S3 
S4 
S5 
S6 


0-2 
2-4 
4-5.5 
6-8 
8-9.1 
15-15.4 


FILL 
FILL 
FILL 
FILL 
FILL 
FILL 


3.2 

2.8 

4.6 

6.2 

20.0 

154.0 


1.6 
1.6 
1.6 
1.6 
1.6 
1.6 


Strong  petroleum  odor 


B202A 


S1 
S2 
S3 


15-17 
17-19 
20-22 


FILL 
SAND 
SAND/CLAY 


122.0 

184.0 

66.0 


1.6 
1.6 

1.6 


Petroleum  odor 
Soi Is  discolored 


B203 


S1 
S2 


0-2 
2-4 


FILL 
FILL 


2.4 
2.0 


1.2 
1.2 


HALEY    &    ALDRICH,    INC. 


AP2 


AP3 


AP4 


TP201 


TP202 


TP203 


TP204 


TABLE  III 
(continued) 

HNU  READINGS  OF  HEADSPACE  IN  SAMPLE  JARS 
FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 

PARCEL  188  -  PHASE  IIA 
BOSTON,  MASSACHUSETTS 


S3 


20-22 


SAND 


S1 

10-10.5 

FILL 

S1A 

10.5-12 

FILL 

S2 

15-17 

SAND 

S1 

9.5-10.5 

FILL 

S1A 

10.5-11.5 

FILL 

S2 

U.5-15.5 

FILL 

S2A 

15.5-16.5 

SAND 

S1 

10-10.9 

FILL 

S2 

15-16.8 

SAND 

SI 

2.5-4 

FILL 

S2 

4-5 

FILL 

S3 

6-7 

FILL 

SI 

2-3 

FILL 

S2 

5-6 

FILL 

S3 

8-9.5 

FILL 

SI 

2-4.5 

FILL 

S2 

8.5-9.5 

FILL 

S1 

1.5-2 

FILL 

S2 

4-4.5 

FILL 

S3 

5-5.2 

FILL 

2.0 

1.4 
1.4 
1.6 

1.4 
1.4 
1.4 
1.4 

1.8 
2.2 

7.6 
2.8 
9.0 

150.0 

60.0 

1.0 

1.0 
1.0 

1.0 
1.0 
1.0 


HNU* 

HNU* 

BORING    SAMPLE 

DEPTH 

SAMPLE 

SAMPLE 

BACKGROUND 

NUMBER     NUMBER 

(feet  J 

TYPE 

(PPM)** 

(PPM)** 

S3 

4-6 

FILL 

10.6 

1.2 

S4 

6-6.1 

FILL 

18.0 

1.2 

S5 

7.5-9.5 

FILL 

8.2 

1.2 

S6 

10-12 

FILL 

12.8 

1.2 

S7 

12-14 

FILL 

16.0 

1.2 

sa 

15-17 

FILL 

104.0 

1.2 

S9 

17-18.7 

SAND 

92.0 

1.2 

S10 

20-22 

SAND /SILT 

7.0 

1.2 

AP1        S1 

10-12 

FILL 

1.4 

1.4 

52 

15-17 

FILL 

62.0 

1.4 

1.4 

1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 

1.4 
1.4 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

1.0 
1.0 

1.0 
1.0 
1.0 


REMARKS 


Petroleum  odor 


Petroleum  odor, 
discoloration 


Slight  petroleum  odor 


1 HALEY  &  ALDRICH,  INC. 


BOR I NG 
NUMBER 


TP205 


SAMPLE 
NUMBER 


S1 
S2 


DEPTH 
(feet) 


2-3 

7-9 


TABLE  III 
(continued) 

HNU  READINGS  OF  HEADSPACE  IN  SAMPLE  JARS 
FOR  DETECTA8LE  VOLATILE  ORGANIC  COMPOUNDS 

PARCEL  188  -  PHASE  IIA 
BOSTON,  MASSACHUSETTS 


SAMPLE 
TYPE 


FILL 
FILL 


HNU* 

HNU* 

SAMPLE 

BACKGROUND 

(PPM)** 

(PPM)** 

1.0 

1.0 

7.4 

1.0 

REMARKS 


INSTRUMENT  WAS  CALIBRATED  IN  ACCORDANCE  WITH  MANUFACTURER'S  RECOMMENDED  PROCEDURE  USING 
A  CALIBRATION  GAS  SUPPLIED  BY  THE  MANUFACTURER. 

PPM  REPRESENTS  CONCENTRATION  OF  DETECTABLE  VOLATILE  AND  GASEOUS  COMPOUNDS  IN  PARTS  PER 
MILLION  OF  AIR. 
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TABLE  X 

SUMMARY  OF  ANTICIPATED  EXCAVATIONS  DURING  FOUNDATION  INSTALLATION 
RUGGLES  CENTER  DEVELOPMENT 
BOSTON,  MASSACHUSETTS 


File  No    10003-43 


BUILDING 

BUILDING 

PROBABLE/ 

ANTICIPATED  EARTHWORK 

ESTIMATED 

ESTIMATED 

ESTIMATED 

NO. 

TYPE 

SELECTED 

ACTIVITIES  FOR  FOUNDATION 

EXCAVATION 

FILL 

NET  SOIL 

FOUNDATION 

AND  RELATED  CONSTRUCTION 

REQUIRED 
leu  yd) 

REQUIRED 
(cu  yd) 

DISPOSAL 

(cuyd) 

PRESSURE  INJECTED 
FOOTINGS  (PlFs) 


SHALLOW  FOOTINGS 
BEARING  ON  COMPACTED 
STRUCTURAL  FILL 


SHALLOW  FOOTINGS 
BEARING  ON  DENSIFIED 
FILL  BY  COMPACTED 
SAND  ELEMENTS(CSE'i) 


PIPs  WITH  SMALL 
INTERIOR  MAT 


PRESTRESSED/PRECAST 
CONCRETE  OR  STEEL  PIPE 
END  BEARING  PILES 


STEELH 
END  BEARING 
PILES 


OFFICE 

PRESTRESSED/PRECAST 

CONCRETE  OR  STEEL  PIPE 

END  BEARING  PILES 

STEELH 

END  BEARING 

PILES 

PARKING 

SHALLOW  FOOTINGS 

GARAGE 

BEARING  ON  DENSIFIED 

FILL  BY  CS£-» 


LOW  FUSE  PIFs  OR  SHALLOW 

FOOTINGS  BEARING  ON 
DENSIFIED  FILL  BY  CSE  s 


PIF's  OR  PRESTRESSED/PRECAST 
CONCRETE  OR  STEEL  PIPE 
END  BEARING  PILES 


GENERAL  EXCAVATION  (spproxlmately  1  to  3  ft.) 
SLAB  EXCAVATION  (approximately  1  ft) 
OBSTRUCTION  CLEARANCE  DURING  PIF  INSTALLATION 
PIF  CAP  EXCAVATIONS 

GENERAL  EXCAVATION  (approximately  1  to  3  ft.) 
EXCAVATION  TO  MARINE  SANDS  OR  APPROXIMATELY 
ONE  FOOT  ABOVE  GROUNDWATER 


GENERAL  EXCAVATION  (approximately  I  to  3  ft ) 
SLAB  EXCAVATION  (approximately  I  fl) 
OBSTRUCTION  CLEARANCE  DURING  DENSIFICATION 


GENERAL  EXCAVATION  (approximately  1  to  3  ft, 7) 
SLAB  EXCAVATION  (approximately  1  ft) 
OBSTFtUCmON  CLEARANCE  DURING  PIF  INSTALLATION 
PIF  CAP  AND  SMALL  MAT  EXCAVATIONS 


GENERAL  EXCAVATION  (approximately  1  to  6  ft,7) 
STRUCTURAL  SLAB  EXCAVATION  (approximately  1  ft) 
PREAUGERING  (to  at  least  80  ft) 

OBSTRUCTION  CLEARANCE  DURING  PILE  INSTALLATION 
PILE  CAP  EXCAVATIONS 

GENERAL  EXCAVATION  (approximately  1  to  8  ft) 
STRUCTURAL  SLAB  EXCAVATION  (approximately  I  ft) 
OBSTRUCTION  CLEARANCE  OURING  PIF  INSTALLATION 
PILE  CAP  EXCAVATIONS 


SAME  AS  BUILDING  NO  3 


SAME  AS  BUILDING  NO  3 


GENERAL  EXCAVATION  (approximately  I  to  3  ft) 
SLAB  EXCAVATION  (approximately  I  ft) 
OBSTRUCTION  CLEARANCE  DURING  DENSIFICATXDN 
DEEPER  EXCAVATION  PRIOR  TO  DENSIRCATION 
IN  SUBSURFACE  EASEMENT  AREA 

VARIOUS 

GENERAL  EXCAVATION  INCLUDED  AS  PART  OF 
BUILDING  2  ESTIMATE  (7) 


VARIOUS 

GENERAL  EXCAVATION  INCLUDED  AS  PART  OF 
BUILDING  3  ESTIMATE  (7) 


PUBLIC  PLAZA 
INTERIM  PARKING 


1800 
11000 


1800 
11000 


1.  Excavations  for  elewstm  pits/shafts,  loading  docks  and  utilities  common  to  all  buildings. 

2.  Estimates  assume  neither  basement  nor  below  grade  mechanical  rooms. 

3    Encountering  unknown/  an  to  paled  contamination  or  underground  storage  tanks  during  foundation  Installation  may  require  additional  excavations. 
4.  Excavations  may  encounter  groundwater  or  accumulated  rain  water  which  may  require  removal 

5    Re-use  of  excavated  material  as  fill  required  tor  foundation  installation  is  subfsct  to  environmental  and  geotechnlcal  concerns 
6.   Estimated  quantities  In  table  and  text  are  approximate  values  based  on  assumed  construction  conditions    These  are  used  for 
Initial  cost  estimates  of  remedftlon  and  disposal  and  are  not  Intended  as  estimates  of  earthwork  cost. 

Estimates  are  based  on  Information  contained  rn  Master  Plan,  by  MCPV.  dated  1  June  1888  (revised  as  per  letter  from  MCPV,  dated  22  April  1862) 
and  Diana  entitled  The  Registry  Building.  Ruggles  Center.'  by  Stull  and  Lee,  Inc.,  dated  28  February  and  23  March  1892. 
7    Low-rise  building  general  excavation  volumes  included  In  Buildings  2  and  3  general  excavation  volumes. 
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PHASE  in  -  FIMAL  REMEDIAL  RESPONSE  PLAN 

18  AMD  188 
BOSTON.  MASSACHUSETTS 


PROJECT  LOCUS 


APPROX.    SCALE      1:25.000 


APRIL    1992 


FIGURE     1 


o 
z 


aSSE  DRAWING  INFORMATION  FOR  THIS  FIGURE  TAKEN  FROM  * 
PUN  PREPARED  BY  SIULL  I  LEE.  INC..  ENTITLED  'RUGGlES 
CENTER.  GROUND  FLOOR  PLAN."  DATED  JUL*  1989.  SCALE  I 

IN      •   20   FT 


SCALE  IN  FEE! 


TREMONT 


STREET 


AQX 


Haley     &     A   1   d   f   i   c   h.     Inc. 

I  i intuiting  I  .nwchniiil  tngincrrv  l-ojlcxjnu  tftd  Hw 


PHASE   III       FINAL  REMEDIAL   RESPONSE   PLAN 

PARCEL   Ifl  AMD   IIB 

BOSTON    MASSACHUSETTS 


SITE  PLAN 


SCALE:   AS   SHOWN 


FIGURE  2 


'□ 


DESIGNATION  AND  APPPOIIMATE  LOCATION  OF  FORMER 
STRUCTURE  SEE  TA1LE  I  FOR  DETAILS  OR  THE 
STRUCTURE. 

APPROXIMATE  LOCATION  OF  UNDERGROUND  PETROLEUN 
STORAGE  INK.   TANK  LOCATIONS  BASED  ON  SITE 
HISTORY  RESEARCH  AS  REFERENCED  IN  THE  REPORT 
TEXT 

^VtT" DESIGNATION  AND  APPROXIMATE  LOCATION  OF  FORMER 

STREET.  LOCATIONS  OF  FORMER  STREETS  TAKEN 

FROM  MBTA  SOUTHWEST  CORRIDOR  CONSTRUCTION 
PLANS  FOR  CONTRACT  NO  W7-Z19,  ISSUED  1983. 


EXISTING  SITE  FEATURES  BASED  ON  SURVEY  CONDUCTED  I 
HALEY  I  ALORICH,  INC.,  ON  6  OCTOBER  1988. 


50 
scale 


50 


A^K 


&       \     I    J    i     i    -     h        Inc. 


PLAN  OF  FORMER  SITE  USAGE 


APRIL     1991 


$*■ 


4-Bi 


DESIGNATION  AND  APPROXIMATE  LOCATION  OF  TEST 
60»ING  DRlLLEO  BY  GUILD  DRILLING  CO..  INC..  FROM 
1?  10  26  APRIL  1989. 

DESIGNATION  AND  APPROXIMATE  LOCATION  OF  TEST 
SORING  DRILLED  FOB  PRELIMINARY  STUDIES  BY  HALE* 
&  ALORICH.  INC.   P18  SERIES  BORINGS  WERE  ORILLEO 
By  GUILD  DRILLING,  INC.  FROM  12  TO  26  JULY  1988. 
FOR  milMINART  GEOTECHNICAL  STUDY,   B-l  SERIES 
BORINGS  WERE  ORILLEO  FOR  PRELIHINARY  OIL  AND 
HAIARDOUS  MATERIAL  SITE  EVALUATION.   BORINGS  B-l 
THROUGH  B-3  WERE  DRILLED  BY  GuilO  ORILLING  CO.. 
INC  .  FROM  3  TO  7   OCTOBER  1988.   BORINGS  B-38. 
ANO  6-4  THROUGH  B-20  WERE  ORILLEO  8»  NEK 
HAMPSHIRE  BORING  CO  .  INC..  FROM  19  DECEMBER 
1988  TO  13  JANUARY  1989. 

DESIGNATION  AND  APPROXIMATE  LOCATION  OF  TEST 

BORING  ORILLEO  FOR  PREVIOUS  INVESTIGATIONS 
ASSOCIATED  WITH  THE  PREVIOUSLY  PROPOSED 
SOUTHWEST  EXPRESSWAY  AND  INNER  8EIT  HIGHWAY 
PROJECTS.  RECENTLY  COMPLETED  HBTA  SOUTHWEST 
CORRIDOR  PROJECT.  AND  OTHER  EARLIER  PROJECTS. 
BORING  DATA  CONTAINED  IN  'SUMMARY  GEOUCHNICAL 
DATA  REPORT.  R0X8URY,  MASSACHUSETTS.  VOL  I,*  BY 
HAA.  DATED  SEPTEMBER  1979 

DESIGNATION  ANO  APPROXIMATE  LOCATION  OF  TEST 
BORING  DRILLED  FOR  PARKING  GARAGE  FOUNDATION 
STUDY  BY  GUILO  ORILLING,  INC.  DURING  OCTOBER  ANO 
NOVEMBER  1989 


A 


\B201-OW  DESIGNATION  ANO  APPROXIMATE  LOCATION  OF  TEST 
f~  BORING  ORILLEO  FOR  PHASE  II  A  STUDY  BY  GUILD 

ORILLING.  INC  DURING  24  OCTOBER  AND  8  NOVEMBER 
A  1S89 

♦APPROXIMATE  LOCATION  OF  SUBSURFACE  PROFILE 


BASE  DRAWING  INFORMATION  FOR  THIS  FIGURE  TAKEN  FROM  A 
PLAN  PREPARED  8Y  STULL  &  LEE.  INC..  ENTITLED 
•RUGGLES  CENTER.  GROUNO  FLOOR  PUN."  OATED  JULY  1989, 
SCALE  I  IN.  •  20  FT. 

LOCATION  OF  6-100.  6-110.  8-200.  P18-1  AND  B-l  SERIES 
TEST  BORINGS  WERE  DETERMINED  BY  HALEY  I  ALDRICH. 
INC  .  BY  TAPING  FROM  EXISTING  SITE  FEATURES. 


SCALE  IN  FEET 
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PHASE   III       FINAL   REMEDIAL   RESPONSE   PLAN 

PARCEL    II   ANO   IU 

BOSTON. MASSACHUSETTS 

TEST  BORING  LOCATION  PLAN 


SCALE:   AS   SHOWN 


APRIL    19*2 


FIGURE  4 


166  )       BORING  NUMBER 

20'  NW  QffSET  F80M  PROFILE  LINE 
'  EL  13.4  GROUND  SURFACE  ELEVATION 


1i     WATER  LEVEL  OBSERVED  IN  OBSERVATION  BELLS  OS 
30  JANUARV  1989 


APPROXIMATE  LOCATION  OF  STRATUM  CHANCE 


REI  I*-  10  I  IGURI  I  F0<      •   ■  ■  i  |NG  MIA. 

LINES  REPRESENTIKG  CHANGES  IN  STRATA  ARE  BASED  OH 
INTERPOLATION  BETWEEN  BORINGS.  AND  HA*  NOT  REPRESENT 
SUBSURFACE  CONDITION  OTHER  THAN  AT  BORING  LOCATIONS. 

SEE  FIGURE  *   FOR  PROFILE  ALIGNMENT 

ELEVATIONS  REFEH  TO  NATIONAL  GEOOETIC  VERTICAL  OATUH 

HHICH  IS  5.65  FT.  ABOVE  BOSTON  CITY  BASE 
DATUM   ADD  S  6S  FT.  TO  CONVERT  NGVO  TO  GC8. 


25 


5°    Honiz 


SCALE  IN  FEET 
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PHASE   111       FINAL   REMEDIAL   RESPONSE   PLAN 

PARCEL    10   AND    iSB 

BOSTON,  MASSACHUSEiTS 

SUBSURFACE  PROFILE  A-A 


APRIl    1992 


FIGURE   5 


1 


32'  SE 
EL  15.0 


55RSS5^ 


FILL 


SAND 


CLAY 


OUTWASH 
SAND 


OUTWASH 
SAND 


20'  NW 
EL.  17.3 


20 


40      g 
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H-60     § 


80 


100 


120 


REFER  TO  FIGURE  5  FOR  LEGEND  AND  NOTES 
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PHASE  III      FINAL  REMEOIAL  RESPONSE  PLAN 

PARCEL    !■   AND    IBB 

BOSTON, MASSACHUSETTS 


SUBSURFACE  PROFILE  B-B 


SCALE    AS  SHOWN 


APRIL    1992 


FIGURE  6 


BUILDING  4 


BUILDING  3 

TREMONT  STREET 


I    I     DESIGNATION  AND  APPROXIMATE  LOCATION  OF  TEST  PUS 
TP19     EICAVATCD  CUBING  PHASE  II  STUDIES 


A* 


^  •*.  GROUNDWATER  ELEVATION  CONTOUR  IH  FEET  (HGVD) 

v^   APPARENT  GROUNDWATER  FLOW  DIRECTION 
gJJJ      GROUNDWATER  TABLE  ELEVATION  IN  ftET  (MGVD> 


1.  GROUNDWATER  CONTOURS  INTERPOLATED  BASED  OH 
GROUNDWATER  LEVELS  IN  OBSERVATION  HELLS  MEASURED  BY 
HALEY  &  AIDRICH.  INC..  OH  30  JANUARY  1969 

2.  ELEVATIONS  OF  OBSERVATION  WELLS  BASED  ON  SURVEYS 
CONDUCTED  BY  HALEY  i  ALDRICH.  INC. 

3.  EXISTING  SITE  FEATURES  BASED  ON  SURVEY  CONDUCTED  BY 
HALEY  A  ALDRICH,  INC..  ON  6  OCTOBER  1986. 

4.  REFER  TO  FISURE  4  FOR  ADDITIONAL  INFORMATION. 
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EXISTING  SITE  FEATURES  BASEO  ON  SURVEY  CONDUCTED  BY 
hale-  &  ALDRICH.  INC.,  ON  6  OCTOBER  1988. 

REFER  TO  FIGURE  4  FOR  ADOITIOMU  INFORMATION. 


100 


AQA 


H    a    I    e    >      &      Aldrich,      In 


l  AtutDiAL  nimst  plan 


MUSf  mi    IInaL  f. 

PABCEL   18  AND   1«fl 
BOSTON.  MASSACHUSETTS 


PETROLEUM  HYDROCARBONS  IN  SOILS 


SCALE:  AS  SHOWN 


APRIL    1991 


FIGURE  10 


HI 

UJ 


UJ 

-I 
O 
O 

=> 


LOW-RISE 
"BLDIT 


TREMONT  STREET 


(^1 


LOCATION  AMD  DESIGNATION  OF  SAWLIW  SECTION 
O*-*  LOCATION  MO  DESIGNATION  OF  SAMPLING   POUT 


I.        EXISTING  SITE  FEATUBES  BASED  OR  SURVEY  CONDUCTED  BT 
HALEY  I  ALDHICH.    IK..   OR  6  OCTOBER  1980. 


50 


50 


T 


AQK 


&      A    I   d   r    i   c    h,      I   n  C 

1/i.cjJ  tiigvicov  Crolopici  and  H«ln>|t«>ki|B*t' 


PHASE  III      FMiAL  REMEDIAL  RESPONSE  FLAN 

PARCEL   II  AND  (IB 

BOSTON.  MASSACHUSETTS 


SURFACE  SOIL  SAMPLING  PLAN 

SCALE:  AS  SHOWN 


APRIL    1**2 


FIGURE  11 


/ 


/ 


CALLED 


NORTH 


RUGGLES  STR 
STA 


r 


voc 

ND 

PEST 

1.1 

MET 

NA 

TPH 

<1 

B8- 

ow, 

TPH 

NO 

VOC 

16 

B115A-OW 


TP19 
B202A-OW 


VOC 

NO 

PBST 

5 

MET 

NA 

TPH 

NA 

B10-OW 


voc 

ND 

PEST 

0.6 

MET 

NA 

TPH 

NA 

TP12 


TP6, 


voc 

NO 

PEST 

2.52 

MET 

0.186 

TPH 

<1 

B1-OW, 


B18-OW 


TP15 


B13-OW 


4 


BUILDING  1 

B4-OW 


TP3 


voc 

ND 

PEST 

1.29 

MET 

NA 

TPH 

NA 

T 

B14-OW 


LOW-RISE 
BLDG 


LOW-RISE 
BLDG 


voc 

ND 

PEST 

1.3 

MET 

0.11 

TPH 

<1 

TP2 


voc 


NA 


JP1A 


TP1 


3 
m 

r 
z 
m 

J> 

o 

> 


< 
a 


en 

TP19 


VOC. 

W> 

P«T 

152 

MET 

NA 

TPH 

B.1 

DESIGNATION  AND  APPROXIMATE  LOCATION  OF  TEST  PUS 
EXCAVATED  DURING  PHASE  II  STUDIES. 


-TOTAL  CONCENTRATION  Of  VOLATILE  ORGANIC 
COMPOUNDS  (VOC)  IN  PARTS  PER  BILLION 


-TOTAL  CONCENTRATION  OF  PESTICIDES  (PEST)  IN 
PARTS  PER  BILLION 


-TOTAL  CONCENTRATION  OF  METALS  (NET)  IN  PARTS 
PER  NILIION. 


-TOTAL  CONCENTRATION  OF  PETROLEUM  HYDROCARBONS 
(TPH)  IN  PARTS  PER  MILLION. 


NOT  OETECTED. 
NOT  ANALYZED. 


PETROLEUM  HYDROCARBON  ANALYSIS  BY  GAS  CHROMA TOGRAPN 
AND  FLAME  IONIZATION  DETECTION  METHCC  (GC/F1D). 


CHEMICAL  OATA  IS  FOR  GROUNDWATER  SAHFLEO  BY  HALEY  1 
ALDRICH.  INC..  ON  7.  6.  9  FEBRUARY  1969. 


EXISTING  SITE  FEATURES  BASEO  ON  SURVEY  CONDUCTED  BY 
HALEY  I  ALDRICH,  INC..  ON  6  OCTOBER  1988 


REFER  TO  FIGURE  *   FOR  ADDITIONAL  INFORMATION. 
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